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FOREWORD 


The  following  report  was  prepared  by  Bottelle  Memorial  Institute, 
Columbus  (Ohio)  Laboratories,  under  Contract  Number  F336 15-71- 
C-1067.  The  program  was  conducted  under  Project  Number  8975, 
"Defense  Metals  Information  Center  (DMIC)".  The  work  was  ad- 
ministered by  the  Air  Force  Materials  Laboratory,  Air  Force  Systems 
Command,  V/right-Patterson  Air  Force  Base,  Ohio  with  Mr.  Barry 
Emrich,  LAM,  as  Project  Engineer. 

The  report  constitutes  the  final  report  under  the  above  contract  for  the 
period  October  1,  1970  through  July  31,  1971.  The  report  was  sub- 
mitted to  AFML  for  review  and  approval  prior  to  publication. 

The  work  described  represents  the  collective  effort  of  the  entire  staff 
of  the  Defense  Metals  Information  Center  and  various  technical 
specialists  of  Battelle's  Columbus  Laboratories. 

This  technical  management  report  has  been  reviewed  and  is  approved. 


Edward  Dugger,  Chief 
Materials  Information  Branch 
Materials  Support  Division 
Air  Force  Moteriols  Loboratory 


ABSTRACT 


The  following  report  summarizes  the  activities  of  the  fourteenth  annual  period  of  the 
Defense  Metals  Information  Center  (DMIC),  the  seventeenth  year  of  operations  includ- 
ing the  predecessor.  Titanium  Metallurgical  Laboratory,  established  at  Battelle  in 
January  1955.  Because  the  DMIC  contract  in  this  instance  initiated  on  September  16, 
1970,  this  report  covers  the  remaining  period  of  FY  71  and  July  1971,  10-1/2  months, 
rather  than  the  usual  12  months. 

DMIC  continued  in  its  objective  of  providing  to  industry  and  Government  timely, 
authoritative  information  services  on  a variety  of  odvonced  metals  and  related  processes. 
These  services  included  response  to  technical  inquiries,  issuance  of  regular  newsletters 
summarizing  recent  developments,  and  publication  of  a series  of  technicol  reports, 
memoranda,  notes,  and  other  literature.  Reductions  in  the  level  of  funding  combined 
with  increases  in  operating  costs  were  reflected  in  a general  decrease  in  output  during 
the  fiscal  period . 

During  the  contract  period  reported  herein,  DMIC  continued  its  conversion  to  computer- 
ized storage  and  retrieval  of  technical  information.  First  steps  were  token  in  the 
introduction  of  charges  for  DMIC  services,  including  the  sole  of  publications  to  the  gen- 
eral public.  A variety  of  special  studies  were  undertaken  for  ODDRE,  the  Department 
of  Commerce,  the  Air  Force,  and  The  Technical  Cooperation  Program  (TTCP). 

Effective  July  1,  1971,  the  scope  of  the  DMIC  contract  was  expanded  to  include  the 
coveroge  of  ceramic  materials  previously  assigned  to  the  Defense  Ceramic  Information 
Center  (DCIC),  the  contract  for  which  terminated  that  date.  As  of  August  1,  1971, 
the  two  Centers  were  formally  merged  into  the  present  Metals  and  Ceramics  Information 
Center  (MClC). 

The  activities  of  DMIC  are  discussed  in  detail,  and  statistical  information  on  the  opera- 
tions of  the  Center  is  presented  in  this  report. 
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SEVENTEENTH  ANNUAL  REPORT 
(October  1,  1970  to  July  31,  1971) 


INTRODUCTION 


In  1955,  the  Office  of  the  Secretary  of  Defense,  concerned  with  the  technical  delays  in 
utilization  of  titanium  for  military  systems,  established  at  Battelle  the  Titanium  Metal- 
lurgical Laboratory  (TML).  Its  purposes  were  to  assist  and  advise  the  Defense  Depart- 
ment ond  its  contractors  in  the  development  and  utilization  of  titanium.  Three  years 
later,  the  value  of  this  program  was  well  established,  and  in  order  to  provide  similar 
support  to  the  utilization  of  the  broader  category  of  advanced  metals,  the  scope  of  the 
program  was  expanded  and  retitled  the  Defense  Metals  Information  Center  (DMIC).  In 
subsequent  years,  the  services  and  resources  of  DMIC  continued  to  expand;  it  now  repre- 
sents probably  the  largest  single  resource  of  professionally  evaluated  and  analyzed  tech- 
nical informotion  on  the  advanced  metals  and  of  skilled  materials  specialists  in  the  free  world. 

This  report,  covering  the  activities  of  DMIC  for  the  period  October  1,  1970  through 
July  31,  1971,  is  submitted  in  compliance  with  the  requirements  of  the  present  Air 
Force  Contract  F33615-71 -C-1067.  Although  that  contract  initiated  September  16, 

1970,  DMIC  customarily  reports  progress  on  a calendar  month  basis,  and  the  first  fifteen 
days  of  the  new  contract  period  were  included  in  the  Sixteenth  Annual  Report. 

Department  of  Defense  Instruction  5100.45  (July  1964)  defines  'Centers  for  Analysis  of 
Scientific  and  Technical  Information'.  As  one  of  the  family  of  such  centers  supported  by 
DoD,  the  basic  function  of  DMIC  is  to  provide  a resource  of  authoritative  information  and 
advisory  services,  including  state-of-the-art  reports,  critical  revievw,  reference  data, 
and  technical  ossistance  to  guide  the  military  services  and  DoD  contractors  in  the  utiliza- 
tion of  the  odvonced  metals.  The  fundamental  approach,  which  has  made  possible  the 
record  of  superior  service  to  the  DMIC  users,  is  to  combine  a sound,  comprehensive 
information  base  with  a pool  of  highly  skilled  specialists  in  all  aspects  of  the  metals  within 
the  Center's  scope.  Building  on  this  foundation,  DMIC  has  continued  to  adapt  new 
methods  for  improving  its  services  and  expanding  its  resources.  Although  funding  limita- 
tions ond  increases  in  operational  costs  necessitated  some  economies,  DMIC  has  provided 
its  sponsor  and  users  with  technical  support  of  the  highest  quality. 

On  August  1,  1971,  the  Defense  Metals  Information  Center  was  merged  with  the  Defense 
Ceramic  Information  Center  (also  at  Battelle),  resulting  in  the  new  Metals  and  Ceramics 
Information  Center  (MClC).  That  new  program  continues  with  similar  objectives  os  DMIC, 
although  of  course  with  substantially  expanded  scope.  Thus,  although  this  is  the  final  re- 
port on  the  DMIC  progrom,  its  role  os  a primary  source  of  authoritative  information  and 
data  on  advanced  metals  continues  under  the  new  aegis. 
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PURPOSES  AND  SCOPE  OF  DMi 


The  objective  of  DMIC  hos  been  to  provide  technical  assistance  and  information  to  the 
Government,  its  controctors,  and  their  suppliers  on  the  following  moterials(^) 


Titanium 

Beryllium 

Aluminum  and  Magnesium 
Refractory  Metals 
High-Strength  Steels 
Superalloys 


Coatings  to  improve  corrosion  and 
oxidation  resistance 

New  metals  which  become  of  interest 
for  structural  applications  or  for  use  in 
space  power  systems,  space  vehicles,  etc. 


To  occomplish  these  purposes,  the  DMIC  program  has  consisted  of  four  basic  functions 
(Figure  1) 

^ Mointenonce  of  a comprehensive,  up-to-date,  usable 
Technical  Information  Base 

2 Response  to  requests  for  technicol  odvice  and  assistance 
from  Government  Agencies,  contractors,  and  suppliers 

2 Issuance  of  o series  of  timely  Reviews  of  Recent  Technical 

Developments  on  a variety  of  subjects  within  the  DMIC  scope 

Publication  of  Technical  Reports,  Memoranda,  and  Notes,  and 
4 related  documents  oppraising  the  state  of  the  art  of  metals  and 
processes  within  the  DMIC  scope. 

Through  fiscal  1971,  DMIC  provided  a direct  avenue  of  support  for  the  MIL-HD3K-5 
"Metallic  Materials  and  Elements  for  Aerospace  Structures"  program;  in  FY  71,  prime 
responsibility  for  support  of  that  program  was  reassumed  by  the  Air  Force  Materials 
Laboratory . 

In  addition,  DMIC  has  frequently  conducted  special  studies  for  its  Air  Force  and  DoD 
sponsors . 

The  products  of  DMIC  operations  during  the  past  14  years  are  summarized  in  Table  1 
and  discussed  in  detail  in  the  foUawing  pages.  Those  same  data  are  presented  graphically 
in  Figure  2. 

PROJECT  ORGANIZATION 


Within  Battelle's  Columbus  Laboratories,  the  DMIC  Project  is  ossigned  to  the  Materials 
Information  Division  of  the  Materials  Processing  and  Fabrication  Department.  The  Defense 

(1)  For  complete  DMIC  contractual  Work  Statement  ond  Scope,  see  Appendix  H;  objec- 
tives of  the  new  MClC,  in  the  fields  of  metals  technology,  are  essentially  the  same, 
although  the  community  it  serves  has  been  broadened. 
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Industrial  Organizations  657  870  1048  1197  1169  1307  1318  1204  1315  1401  1261  1209  1303  1321 

Government  Agencies  222  330  349  367  383  402  420  393  411  407  342  381  398  413 
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Ceramic  Information  Center  is  assigned  to  the  same  Division.  The  permanent  staff  con- 
sists of  sixteen  people,  eight  in  the  Coordination  Office  and  eight  in  the  Information 
Operations.  This  staff  is  supplemented,  as  needed,  by  part-time  technical  and  clerical 
employees  from  the  Battelle  organization.  The  basic  Project  management  structure  is 
outlined  in  Figure  3 below. 


DEFENSE  METALS  INFORMATION  CENTER 
MANAGEMENT  ORGANIZATION 


DIRECTOR 
H.  D.  Moran 


ASSOCIATE 

DIRECTORS 

D.  J.  Maykuth 
W.  F.  Simmons 


MANAGER 
INOUIRIES 
R.  W.  Endebrock 


EDITOR 
R/D  REVIEWS 
R.  W.  Endebrock 


CONSUL1ANT 
R.  J.  Runck 


FIGURE  3. 
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An  important  aspect  of  the  program  is  the  close  working  relationship  DMIC  enjoys  with 
many  of  its  major  users.  This  'give-and-take'  association  --  DMIC  giving  technical 
assistance,  receiving  timely  informotion  and  intelligence  — has  contributed  significant- 
ly over  the  years  to  the  Center's  ability  to  fulfill  its  objectives.  Since  the  oerospace 
industry  is  both  the  largest  user  group  ond  one  of  the  best  resources  of  unpublished  in- 
formation and  current  experience,  DMIC  maintains  a full-time  representative  on  the  ^ 
West  Coast,  based  in  Battelle's  Long  Beach  facility.  Similar  liaison  with  companies  in 
the  east  is  maintained  by  the  staff  in  Columbus. 

Early  in  the  contract  period,  plans  were  implemented  for  the  establishment  of  a DMIC 
Advisory  Panel.  A dozen  prominent  members  of  the  materials  community,  from  both 
government  and  industry,  agreed  to  assist  on  a voluntary  basis.  However,  shortly  after 
the  initial  arrangements  had  been  completed,  ODDRE  announced  plans  for  major  changes 
in  the  direction  and  structure  of  the  information  analysis  programs.  In  view  of  the  then 
unknown  effect  of  those  changes,  formalization  of  the  Advisory  Panel  was  indefinitely 
delayed.  However,  the  volunteer  members  of  this  still -unofficial  group  have  been  of 
considerable  assistance  in  providing  odvice  and  recommendations  on  an  individual  basis. 

PROFESSIONAL  AND  TECHNICAL  RESOURCES 

That  primary  factor  in  the  DMIC  operational  plan  which  constitutes  its  greatest  strength, 
and  which  distinguishes  it  from  many  other  information  centers,  is  the  use  of  engineers 
and  scientists  throughout  the  Battelle  staff  for  the  preparation  of  technical  output.  More 
than  100  metallurgists,  physicists,  engineers,  chemists,  and  chemical  engineers,  each  on 
authority  in  his  own  field  of  specialty,  are  available  to  DMIC  to  provide  competent 
response  to  technical  inquiries  and  to  prepare  state-of-the-art  studies  for  DMIC  publi- 
cation (Figure  4). 

During  the  period  of  this  report,  some  100  Battelle  engineers  and  scientists  worked  an 
average  of  10  to  15  percent  of  their  time  for  DMIC.  These  specialists  are  engaged  for 
the  majority  of  their  time  in  research  and  development  projects  for  industrial  and 
Government  sponsors.  Thus,  they  retain  contemporary  involvement  with  changing  tech- 
nologies and,  when  responding  to  inquiries  or  preparing  studies  for  DMIC,  are  able  to 
contribute  the  latest  ond  best  advice.  Appendix  G lists  both  the  full-time  and  [sart-time 
personnel  who  supported  the  program  during  the  past  10  months. 

INFORMATION  OPERATIONS 


The  first  of  the  four  basic  functions  of  DMIC  is  the  maintenance  of  on  up-to-date, 
authoritative  information  base  with  comprehensive  coverage  of  the  materials  in  the 
Center's  scope.  The  files  serve  as  the  basic  reference  tool  for  DMIC  engineers,  as  a 
resource  for  literature  searches,  as  a reference  base  for  visiting  researchers,  ar>d  as  a 
vital,  detailed  record  of  the  development  of  metals  technology  in  the  United  States 
during  the  past  two  decades.  Since  1955,  more  than  80,000  reference  documents  have 
been  reviewed,  evaluated,  extracted,  and  indexed,  resulting  in  the  largest  collection 
of  its  kind  in  this  country. 
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An  important  and  somewhat  unique  feature  of  the  DMIC  reference  files  is  the  inclusion 
of  a variety  of  significant  information  not  ovailable  in  the  open  literature.  Through  the 
excellent  cooperation  of  DMIC  users  ond  correspondents  In  Industry,  the  Center's  staff 
has  access  to  many  internal  reports  and  memoranda,  IRAD  reports,  personal  communica- 
tions, ond  unpublished  data  which  contribute  importantly  to  total  information  resource. 

An  essential  factor  in  this  asset  is  the  assurance  that  DMIC  will  observe  proprietary 
restraints  on  the  release  of  such  information. 

The  maintenance  of  DMIC's  Information  Base  consists  of  five  basic  steps 

1 Identification  and  accession  of  pertinent  reference  information 

2 Technical  review  and  evaluation 

3 Extraction  of  the  elements  of  the  reference  useful  to  the 
purposes  of  DMIC 

4 Processing  and  storage  of  the  extracted  information,  with 
appropriate  identification  data  and  retrieval  clues 

5 Search  and  retrievol  of  needed  information  and  data. 

Col  lection 

A current,  comprehensive  resource  of  technical  information  ond  data  in  a form  readily 
usable  by  engineers  and  scientists  is  essential  to  the  perfornrance  of  an  information  analysis 
center.  The  criteria  of  timeliness  and  quality  relate  directly  to  DMIC's  purpose,  which 
is  to  identify,  analyze,  and  disseminate  the  very  latest  in  technical  information  judged 
important  to  the  defense  community.  DMIC  is  geared  to  meet  the  needs  of  users  expert  in 
their  fields,  and  our  collection  progrom  is  similarly  oriented. 

There  has  been  no  important  change  in  the  program  for  collecting  informotion  since  this 
was  described  in  the  Sixteenth  Annual  Report. 

Table  2 shows  the  relationship  over  the  past  five  years  in  the  makeup  of  input.  While 
there  has  been  a slight  change  in  composition  from  1970,  the  figures  are  exceptionally 
consistant  over  the  period  covered.  Report  literature  constitutes  61 .5  percent  of  the 
Center  input;  journal  articles  24.3  percent;  popers  presented  at  technical  meetings  9.1 
percent;  internal  DMIC  papers  (such  as  letters  and  trip  reports)  2.6  percent  and  other 
miscellaneous  items  2.4  percent. 

The  total  number  of  documents  selected  for  Inclusion  into  the  technical  files  decreased  ap- 
proximately 19  percent  during  the  past  year.  Since  the  contract  period  was  for  10  months, 
rather  thon  the  12  months  summarized  in  previous  statistics.  Table  3 includes  a prajectlon 
of  input  to  a fuH-yeer  rote  equivolent. 
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TABLE  2.  PROFILE  OF  DMIC  COLLECTION,  PERCENT 


T 

1 

1971 

1970 

1969 

1968 

1967 

1 Reports 

61.5 

57.6 

62.6 

63.4 

62.8 

Journal  Articles 

24.3 

32.1 

23.9 

21.1 

24.6 

j Papers  from  Meetings 

9.1 

7.5 

10.0 

11.1 

7.8 

Internal  Papers 

2.6 

2.0 

2.2 

2.9 

2.1 

* Miscellaneous 

2.4 

0.8 

1.3 

1.5 

2.7 

TABLE  3.  PERTINENT  ACCESSIONS 


Total  Accessions*  Reports  Articles  Papers  Internal  Papers  Miscellaneous 


1967 

4162 

2614 

1024 

325 

87 

112 

1968 

2611 

1655 

551 

290 

76 

39 

1969 

3039 

1902 

726 

304 

67 

40 

1970** 

2453 

1414 

788 

184 

49 

18 

1970*** 

2845 

1640 

914 

213 

57 

21 

1971** 

2021 

1244 

491 

184 

53 

49 

1971*** 

2310 

1422 

561 

210 

61 

56 

• Exclusive  of  temporary  items  such  as  technical  news  releases  in  journals  and  newspapers. 
**  10-month  period. 

** 'Projected  to  reflect  12-month  report  period. 


In  comparison  to  1969,  there  has  been  on  Input  decrease  of  24  percent..  This  very  sig- 
nificant decrease  is  due  in  part  to  the  drastic  reduction  in  Government  expenditures  in 
research  and  development,  and  hence  the  reduction  in  government  research  reports  generated. 
A significant  reduction  in  journal  articles  occepted  into  the  system  is  a result  of  a continu- 
ing emphasis  on  quality  input  and  the  rigorous  criteria  established  for  the  acceptance  of  this 
type  of  input. 

As  of  July  31,  1971,  a total  of  80,880  documents  hove  been  processed  by  DMIC.  This 
figure  does  not  include  temporary  items  such  as  technical  news  releases  which  were 
processed  into  the  files  but  to  which  accession  numbers  were  not  assigned. 
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processing.  Storing,  and  Retrieving  Information 


There  have  been  no  significant  chonges  in  the  operation  of  the  'historic'  DMIC  files. 
The  operotion  of  these  files  has  been  described  in  detail  previously  (Tenth  and  Four- 
teenth Annual  Reports). 

Under  supplement  to  the  DMIC  Contract  (P0003),  a two-phase  program  designed  to 
compliment  the  Battel le-sponsored  BASIS-70  system  was  initiated  in  December  1969. 
BASIS-70  is  a highly  sophisticated  computerized  information  storoge  and  retrieval 
system.  It  represents  Battelle's  newest  and  most  sophisticated  capability  in  the  science 
of  information  handling.  It  is  economically  viable  and  completely  user  oriented.  The 
system  involves  teletype  or  high-speed  CRT  terminals  coupled  to  a time-shared  computer 
housed  at  Battel  le. 

Phose  I . The  first  phase  of  the  DMIC  progrom  wos  completed  and  described 
in  the  Sixteenth  Annual  Report.  A search  of  the  data  base  at  that  time  resulted  in  a 
printout  of  pertinent  document  numbers.  This  capability  was  the  objective  of  that  first 
phase. 


Phase  2.  Using  the  DURA  1041  business  mochines,  1663  machine  reodable 
'extracts'  were  produced  in  accordance  with  previously  established  formats.  A complete 
description,  including  the  42  fields  of  information  contained  in  the  format,  can  be  found 
in  the  DMIC  Computer  Input  Format,  Revision  1 (August  1970). 

The  paper-tape  extracts  have  been  converted  to  magnetic  tape  and  run  through  several 
computer  programs  designed  to  produce  a digitized  version  of  the  document.  Using 
Snobol  language,  the  magnetic  tape  is  edited  and  checked  for  obvious  inconsistencies; 
those  items  falling  to  meet  certain  predefined  standards  were  rejected.  The  rejection 
rate  has,  so  far,  been  less  than  three  percent. 

Index  and  header  files  were  built  for  the  'working'  data  base  of  2400  documents.  These 
ore  searchable  in  precisely  the  same  monner  os  the  manual  files.  The  odvontoge  of  per- 
forming searches  based  upon  Boolean  statements  (and/or  logic)  will  increase  the  speed 
ond  efficiency  with  which  very  specific  information  can  be  retrieved,  A typical  inquiry 
search  request  was  to  find  available  information  on  stainless  steel-aluminum  couples  that 
are  joined  by  diffusion  bonding  and/or  brazing.  Using  a cothode-ray  tube  with  an  off-line 
print  capability.  Figure  5,  presents  a portion  of  that  search.  This  is  the  output  upon  com- 
pletion of  Phase  2.  Retrieval  of  information  as  contrasted  to  the  identification  of  documents. 

Due  to  the  limited  size  of  the  data  base,  it  has  been  difficult  to  carry  out  very  meaning- 
ful evaluations.  What  hos  been  successfully  demonstrated,  however,  is  the  concept  of  a 
rertrote  search  capability  and  the  dynamic  interplay  with  the  CDC-6400  computer. 
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ITEMS  FROM  THE  OMICX  DATA  BASE  ARE 


ITEM  1 

ACCFSSIil-i  IJOmBEP  : 7S849 

AOIOORISI  ; LIN.  J.  M.CMEN.  P.  E.nlHENEDET 
TO.  A.  Y. 

Coop  AIIUIOR-LOCAT  lOM  : MofJSAMlO  research  Co 
opOOMloij:  ST.  LOUIS.  MISSOURI 

Tlll.F  : tRANSvFRSF  PtOPFRlIES  OF  u'jlOI 
PECTIONaL  ALUMINUM  MATRIX  FIBROUS  COMPOS 
ITES 

OoC'Mt  fjl  lYPE  •:  RP 

f<imliom»aphic  OAIA  : research  report,  f: 
19SU  AUOUSl s ONR/ARPA;  pi  W>  pages.  ? TA 
BLFS.  1'  FIGUPfS.  IS  RfFERtNCESi  DISPOSI 
TIOn;  ShIlF;  0R=UNL  IRI  ted;  IJISRLAYAMLE  0 
RAPilCS:  NO  INI>f»AHU  DATA 

RFFFPfNCf  NUMBFRIM  : REPORT  NO.  HPC  89-9? 


NCi0nl4-*-7-C-0?1  8 

DATA  DESrPlPlOPS  : SOM . ?n?4 . bo«ON- Al l 'M 
INUM  CO'*POS  ITES., stainless  SI  f E L - Al  U<*  I n;iv 
composites. DlFFUSlOrg  MOnDIn'&.AOE  harOE. 

IN'"'. Elastic  modulus.tfnsile  strengths. st 
IFFnESS. stainless  STfFL 


EXTRACT : 

...COMPOSITES  WITH  4 MIL  MORON  FIBERS  ANO 
9 Mil.  STAIniF.SS  STEFL  FIBERS  FABRICAIFD  ] 
NIO  MIM  ANO  ?n?4  aluminum  MATRICES  BY  FI 
LAMENT  WINDING  ANO  niFFuSTON  BONDING  TECH 
NlOilES  WERE  USED  10  SlUOY  THE  COMPOSITE  P 
POPFRTIES  under  ExTFPNAL  IOAGInG.  APPLIED 
transversely  to  THE  UNIDIRECTIONAL  RElNFO 

RClNG  riMERS The  BOPON- ALUM  1 NUM  COM 

POSITES  WERr  FABRICATED  UNDER  10.000  PSI 
PRESSURE,  applied  AT  ROOF  FOR  3 HOURS.  T 
HE  pressure  was  applied  one-half  HOUR  AFT 
FR  The  MAXIMUM  EOUILIBRIUM  FAHkICATION  TE 

mpfraturf  was  pfachfo.  this  delayed  APPL 
1 CAT  ION  OF  PONDING  PRESSURE  IS  TO  ENSURE 
THAT  THE  matrix  WILL  FLOW  EASILY  AROUND 


THE  PEINFOREING  FIBFRS  WITHOUT  CAUSING  FI 
BER  breakage.  to  fabricate  STAINLESS  STE 
FL-ALUMINUM  composites,  the  following  THR 
FF  BONDING  tFCHNIOUES  WERE  USED:  1.  SOLID 
-SIAlf  OIFFmSION  bonding  WITH  10.000  PSI 
PRESSURE.  Applied  for  6 hours  at  a temper 

ATURF  of  ? 10  5F  BELOW  IHF  SOLlDUS  TEMPER 
ATUPF  OF  IHr  ALUMINUM  AlIOY.  USED  AS  THE 
matrix.  ?.  BONDING  FOR  4 HOURS  UNDER  A P 
PES5URE  OF  B.OOO  PSI  WITH  THE  TEMPERATURE 
pulsating  amove  anu  below  the  solidus  TFM 
PERATURE  of  TH[  aluminum  alloy.  THE  RANG 
E OF  THIS  pulsating  TEMPFRATURL  WAS  APPRO 
ximately  4f.  when  the  matrix  temperature 
WAS  AMOVE  THE  solidus  TEMPERATURE.  THE  PR 
F.SSURL  WAS  reduced  TO  1.000  PSi  IN  ORDER 


TO  AVOID  EXCESSIVE  FLOW  OR  MOLTEN  ALUMINU 
M ALLOY.  3.  HONDING  FOR  ? HOURS  UNDER  ?. 
000  PSI  PREtsuRE  AT  A TEMPFRAlURE  SLIGHTL 
Y ABOVE  THE  LlOUinUS  TEMPERATURE  OF  THE  A 
luminum  all<yy.  followed  by  ?o  hours  of  LO 
W TEMPERATURE  HOMOGENIZING  HEAT  TREATMENT 
....AGE  hardening  ELASTIC  MODULUS  1EN51 
LE  STRENGTHS  STIFFNESS  CONCLUSIONS  THE 
RESULTS  or  THIS  INVESTIGATION  HAVE  SHOWN 
THAT  BOTH  HyaT  TREATMENT  AND  AGE  HARDFNIN 

G enhancf  The  tpansvfrse  tensile  SIRENGTh 

OF  A UNIDIRFCTIONAL  aluminum  matrix  FIRPO 
US  COMPOSIIF.  BUT  HAVE  LITTLE  OR  NO  EEFtC 
T ON  THE  COPRI SPONDING  TRANSVFRSF  TENSILE 

modulus.  The  surface  conoition  of  the  re 

infopcing  f>pfrs  also  CONTRIBOIFS  SIGNIFI 
CANTl  Y TO  IMF  COMPOSITE  TRANSVERSE  STRENG 
TH.  the  ASt-FRlTJES  ON  THE  SURFACE  OF  A p 
ORON  FIBER  wE I P TO  PPOVIDF  A BETTER  INTER 
FACIAL  MONO  THAN  THE  SMOOTH  SURFACE  OF  A 
STAlNlESS  SGEFL  FIBER.  MOREOVER.  THE  GOO 
D agreement  BETWEEN  THE  THEORETICAL  PESUL 
TS  And  FXPFnlMINTAL  DATA  FOR  THE  TPANSVE.R 
SF  STIFFNESS  AND  STPFNC-TM  SEEMS  TO  ImDICA 
IE  THAT  THE  BASIC  ASSUMPTIONS  USED  FoR  TH 
F.  theory  ARP  PFASONABLE.... 


FIGURE  5.  PORTION  OF  SEARCH  FROM  DMIC  FILES 
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Controcts 


Reports  were  received  on  controcts  sponsored  by  the  following  organizations 

Number  of  Controcts  Percent  of  Total 


Air  Force 

147 

44 

Navy  • 

85 

25 

NASA 

48 

14 

Army 

33 

10 

AEC 

25 

7 

Table  4 reveals  trends  in  materials  research  and  development  expenditures  by  U . S. 
Government  agencies.  It  was  prepared  from  data  acquired  in  the  course  of  routine 
DMIC  acquisition  activities.  No  attempt  was  mode  to  verify  the  completeness  or  accu- 
racy of  the  data. 

The  principal  input  source  was  Commerce  Business  Daily  (CBD),  the  publication  that  lists 
the  unclassified  procurements  and  contracts  neogitated  by  various  government  agencies. 
Approximately  250  contracts  were  identified  during  the  period  covered.  This  period 
roughly  correspxsnds  to  FY  71.  One  word  of  caution,  CBD  only  announces  contracts  in 
excess  of  $25,000  and  in  some  cases  does  not  report  the  contract  price. 

It  is  interesting  to  note  that  almost  $25.6  million  Government  R&D  was  distributed  59 
percent  Air  Force,  23  percent  NASA,  10  percent  Navy,  and  9 percent  Army.  Compar- 
ing these  figures  with  the  above  source  of  DMIC  documents  (input)  indicates  that  our 
Air  Force  acquisitions  are  lower  than  they  should  be.  This  in  port  is  due  to  those  contracts 
leading  to  hardware  ar  productian  airframe  output.  On  the  other  hand,  our  Navy  acces- 
sions oppear  higher  than  actual  Navy  appropriatians  might  indicate.  This  is  due  to  the 
lorge  amount  of  internal  or  inhouse  research  conducted  by  that  organization. 

Thesaurus  Developments 

During  Phase  II  of  the  computerization  of  DMIC,  subject  indexing  was  continued  under 
the  prevailing  ond  long  established  philosophy  of  free  and  unencumbered  selection  of 
clue  words  (index  terms)  to  describe  newly  accessioned  documents.  The  spirit  of  this 
philosophy  was  carried  over  to  BASIS-70  system-design  considerations,  where  the  manual, 
clue  word/extract  card  system  is  to  be  imitated  using  on-line,  interactive,  (conversational) 
time-sharing  principles. 

Consequently,  although  complete  indexing  freedom  was  and  is  preserved,  the  immediate 
result  of  such  a philosophy  is  on  open-ended,  unstructured  technical  vocabulary.  This 
vocabulary  is  essentially  unstructured  with  regard  to;  (1)  word  form  (plural  versus  singu- 
lar, past  versus  present  tense,  noun  versus  verb  versus  participle  or  gerund),  (2)  word 
format  (hyphenation  and  spaces  versus  absence  of  same),  and  (3)  synonyms  and  homographs. 
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In  the  manual  extract  card  system,  an  unstructured,  open-ended  vocabulary  caused  few 
problems  becouse  the  information  scientists,  who  are  responsible  for  the  storoge  and 
retrieval  of  information,  could  make  interpretive  decisions  obout  the  vocabulary  with 
which  they  were  dealing. 

However,  conversion  ot  the  manual  storage  and  retrieval  system  to  an  automated  one, 
where  inverted  files  are  built,  stored,  and  searched  internally  by  the  computer,  neces- 
sitates a more  formalized,  structured  vocabulary  because  the  interpretive  functions  once 
performed  by  the  information  scientist  during  searching  are  replaced  by  noninterpretive 
machine  searching.  Consequently,  a thesaurus  of  technical  terrhs  is  currently  under  develop- 
ment to  provide  the  needed  control  over  the  indexing  vocabulary.  This  thesaurus  will  be 
stored  internally  on  the  computer  and  serve  as  one  of  the  various  criteria  checks  on  new 
imput.  In  other  words,  all  input  will  be  checked  against  the  thesaurus  before  being  odded 
to  internal,  inverted  files.  Those  clue  word  (index)  terms  not  found  in  the  thesaurus  will 
be  rejected  by  the  computer  until  such  time  as  they  do  appear  in  the  thesaurus.  Therefore, 
thesaurus  updating  will  be  an  essential  and  frequent  activity  in  future  operations. 

Thesaurus  development  at  DMIC  has  progressed  in  three  areas:  (1)  generic  and  semantic 
control  for  alloys,  (2)  generic  structures  (trees)  for  22  broad  categories  of  technical  terms, 
and  (3)  semantic  control  for  the  unedited  raw  vocabulary  generated  from  the  computerized 
input  to  approximately  25CX)  extracts. 

The  allay  portion  of  the  thesaurus  was  created,  in  part,  from  an  earlier  version  used  during 
the  operation  of  the  DMIC  data  base  (since  discontinued)  and,  in  part,  from  current  infor- 
mation systems  activities.  A sample  of  this  product  is  shown  in  Figure  6. 

Generic  structures  for  22  subject  categories  were  prepared  from  terms  found  in  the  manual 
system  — using  several  existing  thesauri  as  reference  tools  and  Battel  I e engineers  as  tech- 
nical edltars/reviewers  for  selected  categories.  An  example  of  this  product  is  shown  in 
Figure  7. 

Finally,  the  unedited,  raw  clue-word  vocabulary  present  in  2500  machine-stored  and 
searchoble  extracts  is  being  processed  into  thesaurus  format  using  the  two  previously  mentioned 
products  as  guides.  This  phase  of  the  thesaurus  development  is  most  important  because  the 
terms  being  processed  are  machine  searchable  in  their  present  form  and  that  form  is  essen- 
tially an  unstructured,  raw  indexing  vocabulary  containing  many  errors,  inconsistencies, 
and  variations.  Work  on  this  phase  is  proceeding  in  two  steps;  first  the  establishment  of 
semantic  control  and  terminological  conventions  and  secand,  the  establishment  of  generic 
control.  Step  one  is  currently  in  progress,  step  two  will  be  ottempted  later.  An  example 
of  the  unedited,  row  vocabulary  is  shown  in  Figure  8o.  The  edited  version  (from  step  one 
only)  is  shown  in  Figure  8b. 

The  final  product  will  be  a single  thesaurus  of  technical  terms,  available  both  os  o desk- 
top reference  tool  and  os  an  on-line,  vocabulary  control  mechanism.  The  on-line  version 
will  differ  from  the  desk  top  version  in  that  it  will  contain  all  vocabulary  variations  encoun- 
tered, while  the  desk  top  version  will  display  only  o limited  number  of  terms  and  term 
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MA15 

BT  ALUMINUM  alloys 

MDA57 

USE  A39o 

MDS7 

USE  390  ^ 

KG-llY 

BT  magnesium  alloys 

M6-15SC-ALI 

BT  magnesium  alloys 
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FIGURE  6.  PORTION  OF  THESAURUS 
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FIGURE  7.  EXAMPLE  OF  GENERIC  STRUCTURE  FOR  SUBJECT  CATEGORIES 
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BERYLLIUM  ADDITION 

BERYLLIUM  ADDITIONS 

BERYLLIUM  ALLOYS 

BERYLLIUM  COATINGS 

BERYLLIUM  COPPER 

BERYLLIUM  WIRE-ALUMINUM  MATRIX 

BERYLLIUM  WIRE-TITANIUM  MATRIX 

BERYLLIUM  ALUMINUM  COMPOSITES 

BETA  COMPOSITIONS 

BETA  FORGE 

BETA  FORGED 

BETA  FORGING 

BETA  III 

BETA  III  TITANIUM 
BETA  PHASE 
BETA  PHASES 
BETA  PROCESSING 
BETA  RAY  MEASURING 
BETA  ROLLED 

BETA  STABILIZING  ELEMENTS 


a. 


beryllium  addition 

-tUF  Be  addition 
-tUF  Be  additions 
-tUF  beryllium  additions 

-rberyllium  additions 

-••USE  beryllium  addition 

‘ beryllium  alloys 

UF  beryllium  copper 

beryllium  coatings 

beryllium  copper 

USE  beryllium  alloys 

beryllium  wire  aluminum  matrix 
USE  Al  Be  composite 

beryllium  wire-titanium  matrix 
USE  Be  Tl  composite 

beryllium-aluminum  composites 
USE  Al-Be  composite 

beta  compositions  (rejected  as  an  index  term) 

-f  beta  forge 

4USE  beta  forging 

beta  forged 

USE  beta  forging 


beta  forging 

-tUF  beta  forge 
UF  beta  forged 

beta  III 

-tUF  beta  III  titanium 

■^beta  III  titanium 

-tUSE  beta  III 

beta  phase 

-t-UF  beta  phases 

■tbeta  phases 

-tUSE  beta  phase 

beta  processing  (term  rejected) 

beta  ray  measuring 

-t-beta  rolled 

-•■USE  beta  rolling 

beta  rolling  (this  term  was  created) 

-t-UF  beta  rolled 

beta  stabilizing  elements  (term  rejected) 


UF  ' used  for 

' -f  ~ a nonprint  term,  used  only  in  the  internal  machine  version  of  the  thesaurus. 

b. 

FIGURE  8.  DEVELOPMENT  OF  THESAURUS  FORMAT  FOR  DMIC  EXTRACTS 
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variations.  The  reason  for  this  is  that  while  it  is  necessary  for  the  computer  to 
recognize  all  word  form  variations,  word  formats  and  synonyms  for  the  purpose  of 
maintaining  the  integrity  of  the  internal,  inverted  files,  it  is  not  necessary,  nor 
desirable  to  disploy  all  such  terminological  variations  in  a printed  thesaurus. 
Thesaurus  development  will  receive  high  priority  during  the  next  year. 


TECHNICAI  INQUIRIES 


The  most  dynamic  of  the  DMIC  services  is  placing  a technical  inquirer  in  direct 
communication  with  a specialist  who  has  the  capability  of  providing  the  latest  and  most 
accurate  information  on  the  inquirers'  problems.  This  straightforward  but  highly  sophis- 
ticated service  which  has  developed  over  the  years  distinguishes  DMIC  as  an  Information 
Analysis  Center,  Figure  9. 
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During  the  14-year  span  of  DMIC  services,  the  peak  period  for  processing  technical 
inquiries  was  1967,  with  a total  of  1761  inquiries  answered.  Since  that  year,  the  total 
number  of  technical  inquiries  processed  has  decreased  during  each  succeeding  contract 
period.  Although  the  inquiries  processed  during  the  1971  contract  period  can  be  directly 
compared  with  those  processed  during  the  1970  period,  one  must  be  cognizant  of  the  10- 
month  repxjrtlng  period  instead  of  the  usual  12-month  period.  There  was  a reduction  of 
about  7.5  percent  of  processed  inquiries  during  the  1971  period  and  a corresponding  3.4 
percent  decrease  in  the  number  of  companies  represented.  Although  requests  originating 
directly  from  Government  ogencies  during  1971  remained  essentially  the  same  {15.9  per- 
cenrj  as  those  of  1970,  the  inquiries  originating  from  Wright-Patterson  AFB  represented 
only  3.9  percent  as  compared  with  6. 1 percent  in  the  previous  controct  period.  The  nu- 
merical occount  of  technical  inquiries  processed  each  year  since  1958  is  summarized  in 
Table  5. 


TABLES.  ANNUAL  TOTALS -TECHNICAL  INQUIRIES 


Year 

Number  of  Inquiries 

Number  of  Companies 

1958 

490 

270 

1959 

744 

393 

1960 

938 

381 

1961 

900 

406 

1962 

882 

421 

1963* 

855 

382 

1964 

879 

453 

1965 

1302 

462 

1966 

1529 

553 

1967 

1761 

550 

1968 

1490 

517 

1969 

1351 

477 

1970** 

1018 

350 

1971** 

“TTk  ..  . . 

942 

338 

*11-month  period. 
**10-month  period. 
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DMIC  - PROCESSING  OF  TECHNICAL  INQUIRIES 


Telephone  Discussion,  Reference  Data  and  Reports 
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The  elements  that  appear  to  have  had  the  greatest  effect  on  the  inquiry  activity  during 
1971  are  assessed  as  follows. 

(1)  Federal  Budget  Changes;  This  year  the  budget  continued  to  de- 
emphasize  defense  funding  in  favor  of  postwar  social  and  domestic 
problems. 

(2)  Moior  Progroms;  Most  of  the  major  oerospace  programs,  whether  or 
not  defense  oriented,  are  near  termination,  os  in  the  case  of  the 
Apollo  program,  are  under  very  close  budgetary  scrutiny,  as  in  the 
case  of  the  B-1  and  C-5  programs,  or  have  been  scrapped,  as  in  the 
case  of  the  SST  progrom.  The  slowdown  in  the  aerospace  industry 
coupled  with  the  lull  in  the  maritime  and  atomic  energy  Industries 
have  affected  both  the  nature  and  the  frequency  of  inquiries. 

(3)  DMIC  Funding;  For  the  1971  contract  period,  DMIC  funding  was 
reduced  by  about  15  percent.  This  reduction  plus  continued  ero- 
sion by  inflation  has  forced  DMIC  to  become  very  selective  in  both 
accepting  and  processing  requests. 

(4)  Recovery  of  Chorqes:  Ever  since  the  DMIC  clientele  hos  been 
informed  that  charges  for  services  were  under  consideration, 
many  users  either  ask  if  charges  hove  been  initiated  or  preface 
their  requests  by  indicating  that  authorization  to  charge  is  not 
implied. 

The  number  of  technical  inquiries  represented  in  Table  5 are  very  conservative.  Ac- 
tually, many  of  the  requests  dealt  with  several  facets  of  technology,  often  requiring 
the  services  of  more  than  one  specialist  to  provide  a complete  answer.  Perhaps,  the 
total  figure  given  in  Toble  6 reflects  more  accurately  the  number  of  processed  inquiries 
inasmuch  as  this  represents  the  distribution  of  multiple  requests  according  to  topic 
category.  For  example,  o request  counted  as  a single  inquiry  frequently  asks  for  a 
variety  of  properties  under  vorious  conditions  and  environments  for  several  compositions 
of  o class  of  alloys.  Often,  the  nature  of  some  inquiries  is  so  extensive  as  to  require 
a very  large  effort  in  accumulating  and  evaluating  data.  Occasionally,  an  answer  to 
an  inquiry  will  be  negative  in  that  information  on  a particular  subject  has  not  been 
generated.  Such  answers  often  are  used  to  establish  a need  for  reseorch  and  develop- 
ment in  a given  field  of  interest.  Answers  of  a positive  nature,  on  the  other  hand, 
serve  to  reduce  or  eliminate  costly  and  unnecessary  duplication  of  research  effort. 
Major  technical  Inquiries  answered  by  DMIC  during  1971  are  listed  in  Appendix  A. 
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TABLE  6.  DISTRIBUTION  OF  TECHNICAL  INQUIRIES^°^ 
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LIGHT  METALS 

Aluminum 

5 

1 

1 

3 

— 

17 

3 

42 

8 

19 

14 

4 

2 

119 

Beryllium 

4 

1 

1 

3 

- 

5 
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1 
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2 
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37 

Magnesium 

1 

— 
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3 
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18 

Titanium 

39 

6 

4 

52 

2 

42 

1 

84 

19 

33 

58 

10 

12 

362 

HIGH  STRENGTH  STEEL 
Maraging 

3 

1 

1 

2 

15 

2 

1 

5 

3 

33 

Stainless 

4 

1 

4 

2 

17 

2 

61 

6 

4 

36 

8 

1 
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SUPERALLOYS 
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11 
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14 

5 
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117 

General 
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5 

- 

5 

" 

9 
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39 

FIBER  REINFORCED 
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2 
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3 
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7 

20 

MISCELLANEOUS 

METALSib) 

27 

2 

9 

20 

3 

19 

- 

28 

9 

9 

27 

33 

12 

198 

Totals 

120 

15 

26 

113 

8 

148 

9 

273 

71 

91 

198 

80 

46 

1297 

(a)  Ten  months  only. 

jb)  General  metal  systems  and  materials  only  marginally  within  the  DMIC  scope. 

jc)  Applications,  relative  costs  of  materials,  procurement,  and  contract  identification. 
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DistribuHon  of  technical  inquiries  is  onalyzed  to  provide  odministrative  awareness 
of  the  areas  within  the  DMIC  scope  thot  are  of  greatest  interest  to  the  users  and  to 
help  in  the  recognition  of  significant  shifts  in  emphasis.  As  in  previous  annual  re- 
ports, inquiries  have  been  distributed  to  appropriate  categories  and  then  combined 
with  an  annual  summary.  Table  6 covers  the  period  from  October  1,  1970  through 
July  31,  1971. 

Although  most  of  the  subject  headings  are  self-explanatory,  two  of  them  should  be 
further  clorified.  The  column  heading  "Use,  Market,  and  Source  Information"  refers 
to  requests  involving  opplications  of  moteriols,  relative  costs  dealing  with  past,  pres- 
ent, and  projected  markets  for  materials,  procurement  of  materials,  and  contract  iden- 
tification. For  the  most  part,  the  row  heading  "Miscellaneous"  refers  to  materials 
that  are  of  infrequent  interest,  that  now  ore  only  marginally  within  the  scope  of  DMIC, 
or  that  deal  with  several  metal  systems. 

For  an  equitable  distribution,  some  of  the  complex  inquiries  were  subdivided  into 
severol  categories,  so  that  the  total  number  of  inquiries  in  Table  6 (1297)  is  higher 
than  the  toial  number  of  inquiries  for  which  DMIC  was  credited  during  the  1971 
contract  period  (942). 

An  analysis  of  the  inquiry  distribution  is  summarized  as  follows. 

(1)  The  number  of  titanium-oriented  inquiries  answered  continued 
to  be  greater  than  those  for  other  material  categories.  In  fact, 
there  was  about  a 3 percent  increase  in  the  number  over  the 
preceding  contract  period. 

(2)  Interest  in  stainless  steels  and  aluminum  showed  some  gain  over 
1970,  while  interest  in  nickel-base  alloys  lagged  somewhat. 

(3)  The  "Miscellaneous  Metals"  category  decreased  by  about  4.5 
percent  as  compared  with  the  last  report  period,  perhaps  re- 
flecting only  the  general  decrease  In  total  inquiries. 

(4)  Although  there  are  some  changes  in  rank  of  the  various  materials, 
the  changes  do  not  appear  to  be  significant.  Arranged  in  order 
of  descending  numbers  of  inquiries  processed,  the  ranking  of  the 
10  alloy  systems  of  interest  in  1971  is  as  follows:  titanium, 
stainless  steels,  aluminum,  nickel-base  alloys,  high-strength 
steels,  columbium,  general  superalloys,  beryllium,  maraging 
steels,  and  fiber-reinforced  metals. 
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(5)  Perhaps  the  greatest  shift  of  emphasis  (9.5  percent  decreose)  was 
away  from  properties.  The  decrease  in  interest  probably  reflects 
a general  decrease  in  programs,  investigating  new  alloys,  and 
possibly  the  DMIC  effort  toword  becoming  more  selective  in  ac- 
cepting inquiries.  Some  slight  Increases  in  interest  were  shown 
in  joining  and  in  environmental  effects. 

DMIC  discontinued  its  procedure  for  orienting  inquiries  in  terms  of  their  relationship 
with  Government  agency  contracts  in  February  1970  (previous  contract  period).  How- 
ever, the  experience  gained  from  the  exercise  indicates  that  the  distribution  of  tech- 
nical inquiries  continued  to  be  essentially  the  same  during  the  1971  contract  period, 
i.e.  (in  percent),  33.4  Air  Force,  20.0  NASA,  12.0  Navy,  7.4  AEC,  6.9  Army, 
4.7  FAA,  and  the  remainder  — other  agencies  and  unidentified  users. 


DMIC  conducted  an  informal  survey  of  its  users  throughout  the  1971  contract  period  by 
employing  a simple  questionnaire  distributed  randomly  to  inquirers.  Responses,  In  most 
cases,  confirmed  the  value  of  the  Center's  services.  Information  gained  from  this  sur- 
vey is  used  in  the  planning  of  the  program  os  well  as  to  determine  gaps  in  existing  re- 
sources. 

A summary  of  the  statistics  obtained  from  returned  questionnaires  is  as  follows. 


(1)  Of  those  responding,  75  percent  ocknowledged  complete 
answers  from  DMIC,  20  percent  obtained  partial  answers, 
and  5 percent  indicated  that  the  DMIC  reply  did  not 
answer  their  inquiries  (however,  this  was  not  necessarily  a 
criticism). 

(2)  An  arithmatic  average  of  time  soved  by  a DMIC  reply  was  90 
manhours.  However,  the  time  saved  varied  from  less  than  5 
to  as  much  as  1000  manhours.  About  25  percent  of  those  re- 
sponding were  unable  to  estimate  the  savings  in  manhours,  and 
one  respondent  indicated  that  the  DMIC  reply  "avoided  the 
necessity  of  a $300,000  development  program". 

(3)  The  majority  of  respondents  preferred  direct  answers  to  their 
inquiries  by  qualified  technical  specialists  (Battelle  scientists 
ar>d  engineers  well  established  in  their  fields).  The  other 
service  categories,  extracts  from  DMIC  files,  reviews  of  recent 
developments,  and  DMIC  reports  ond  memorondo,  were  nearly 
equally  divided  In  rank. 
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(4)  Over  60  percent  of  the  survey  respondents  were  satisfied  with 
DMIC  services  os  currently  available,  and  many  included  un- 
solicited compliments  of  the  services  rendered  to  them  over  the 
years.  Some  of  the  suggestions  given  to  improve  DMIC  services 
included;  expansion  of  subject  index  of  DMIC  publications; 
translations;  new  alloy  properties;  services  toilored  to  businesses 
having  little  or  no  R&D  facilities,  expansion  of  the  review  scope; 
closer  and  more  rapid  communication  with  those  working  on 
programs;  more  publicity  of  services;  general  expansion  of  DMIC 
scope  of  materials  and  services;  and  expansionof  DMIC  funding. 


NONTECHNICAL  INQUIRIES 


In  oddition  to  technical  inquiries,  DMIC  receives  many  miscellaneous  requests  for  as- 
sistance, information,  and  advice.  During  the  contract  period,  these  averaged  over 
144  per  month.  A record  is  maintained,  providing  the  following  breakdown: 


Requests  for  reports  supplied  by  DMIC  674 

Inquiries  regarding  procedures  for  using  DMIC  181 

Applications  to  be  added  to  DMIC  distribution  389 

Requests  for  reports  referred  to  other  sources  232 


Totol  1476 


The  last  item  falls  in  the  category  of  'courtesy  service',  and  very  often  represents  con- 
siderable effort  by  the  DMIC  staff  to  identify  sources  for  the  various  reports  sought.  If 
possible,  the  AD  number  is  identified  so  the  publication  can  be  requested  from  DDC  or 
CFSTI;  if  not  a government  report,  other  identifying  information  is  obtained,  so  the  re- 
quester can  contact  the  proper  source  of  supply.  Often,  of  course,  it  is  possible  to  refer 
the  inquirer  to  another  of  the  DoD  Information  Centers  having  the  appropriate  scope. 
DMIC  maintains  up-to-dote  indexes  of  Information  Centers  throughout  the  country,  in 
order  to  be  able  to  moke  on  effective  referral  when  the  subject  of  on  inquiry  is  outside 
of  the  DMIC  scope. 


PUBLICATIONS 


DMIC  has  issued  a variety  of  technical  reports  and  information.  These  fall  into 
general  categories  (Figure  10): 


SIX 


(1)  formal  state-of-the-art  reports 

(2)  technical  memoranda 

(3)  technical  notes 
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(4)  technical  reviews 

(5)  handbooks 

(6)  contractual  activity  reports. 


DMIC  TECHNICAL  PUBLICATIONS 


with  the  exception  of  the  contractual  reports  and  technical  notes,  oil  publicotions 
ore  distributed  to  the  individuals  and  companies  on  the  DMIC  mailing  list,  on  the 
basis  of  designoted  fields  of  interest  as  registered  by  the  subscriber.  The  overage 
initial  distribution  of  such  technical  publications  is  2500  copies.  Technical  notes 
are  provided  to  smaller  lists  of  a few  hundred  individuals  hoving  specific  need  for 
this  information. 

Appendix  B summarizes  the  technical  publications  issued  or  in  preparation  during  the 
contract  period . 


Formol  Stote-of-the-Art  Reports 


Subjects  for  formal  reports  are  selected  on  several  bases.  They  may  result  from  a 
recognized  gap  in  the  technical  literature  which  DMIC,  with  its  resources,  has  a 
capability  to  fill.  They  may  reflect  an  area  of  current  keen  technical  interest,  as 
demonstrated  by  numbers  of  similar  requests  for  information  received  by  DMIC.  The 
subject  may  be  one  on  which  a definitive  study  is  requested  by  one  of  the  several 
technical  activities  with  which  DMIC  cooperates  (see  "Other  Activities",  below).  Or 
the  report  may  be  one  requested  by  the  DMIC  sponsor,  the  Department  of  Defense,  or 
by  the  Air  Force  Moteriols  Laboratory.  Such  reports  are  prepared  by  professional 
specialists  in  the  subject  field  on  the  Bottelle  staff,  supported  with  DMIC  funds.  The 
foct  that  these  'formal  state-of-the-art  reports'  represent  significant  contributions  to 
the  permanent  technical  literature  is  demonstrated  by  their  wide  utilization  as  reference 
material  and  by  the  continued  requests  for  copies,  often  for  reports  dating  back  to  1960 
and  earlier. 


During  the  contract  period,  DMIC  issued  two  special  reports,  5-32,  "Summary 
of  Beryllium  Research  and  Development  Programs  (Revised)",  and  5-33,  "Fiber- 
Reinforced  Metol-Matrix  Composites  — 1969-1970.  The  last  DMIC  'green  cover' 
report,  ^245,  was  Issued  in  September  1970  and  sold  through  a commercial  publisher 
(see  Marketing  Services  below).  Work  on  14  odditional  formal  reports  was  initiated 
(see  Appendix  B). 

Technical  Memoranda 

Merroranda  represent  a less  formal  review  of  current  information,  usually  with  a narrower 
scope  than  a formal  report.  In  general,  the  subject  matter  is  chosen  in  a manner  similar  to 
the  reports.  In  some  instances,  however,  a memorandum  will  be  o compilation  of  papers  on 
a given  subject,  presented  by  one  of  the  groups  with  whom  DMIC  cooperates.  A merro- 
randum  may  also  be  an  upgraded  technical  note,  or  a preliminary  summary  of  significant 
information  which  should  be  made  available  to  the  technical  community  os  rapidly  os 
possible.  Merrroranda  are  prepared  both  by  specialists  on  the  Battelle  staff  and  by  members 
of  the  DMIC  monogement.  Five  memoranda  were  issued  during  the  controct  period. 
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Technical  Notes 


DMIC  technical  notes  are  wholly  informal,  prepared  in  a 'scrapbook'  style,  to  dis- 
seminate os  rapidly  as  possible,  timely  collections  of  information  on  specific  subjects. 
The  information  usually  is  preliminary  and  subject  to  further  expansion  on  confirma- 
tion. They  are  distributed  only  to  individuals  known  to  have  a particular  interest  in 
the  subject.  A technical  note  often  will  result  from  an  inquiry  which  required  a collec- 
tion of  information,  or  as  a convenient  manner  for  response  to  several  inquiries  on  the 
some  subject.  A number  of  technical  notes  are  Advanced  Material  Information  (AMI), 
prepared  as  a result  of  DMIC's  cooperation  with  the  SAE  Awareness  Committee  (see 
"Other  Activities").  Technical  notes  frequently  are  later  'upgraded'  to  memoranda 
or  reports. 

Four  technical  notes  were  issued  by  DMIC  during  the  contract  period. 

Handbooks 


Although  DMIC  does  not  regularly  prepare  engineering  handbooks,  comprehensive  com- 
pilations of  data  and  information  on  specific  alloys,  resulting  from  the  daily  DMIC 
octivities,  have  in  several  instances  been  assembled  into  a useful  technical  guide  to 
the  use  of  those  materials.  Through  1970,  five  such  Handbooks  had  been  issued  by 
DMIC  on  the  following  subjects: 

High-Strength  Steel,  9Ni-4Co 
Nickel-Base  Alloy  718 
18  Ni  Maraging  Steels 

Designer's  Handbook  for  Titanium  and  Titanium  Alloys 
Elevated-Temperature  Properties  of  Selected  Superalloys. 

The  first  three  were  loose-leaf  handbooks,  largely  made  up  of  collections  of  DMIC  data 
sheets.  The  fourth  was  a special  study,  arising  from  the  earlier  FAA-AFML  Titanium 
Handbook,  revised  by  DMIC  and  later  issued  as  AFML  TR  67-142.  The  lost  was  a coop- 
erative compilation,  cosponsored  by  an  ASTM-ASME  joint  committee  and  distributed  by 
ASTM. 

A fourth  special  handbook.  Titanium  Alloy  6AI-4V,  was  issued  in  January  1971.  Pro- 
viding a needed  basic  reference  to  the  properties  end  processing  of  this  p>opular  alloy, 
the  handbook  was  distributed  to  approximately  30CX)  addressees  in  industry  and  govern- 
ment. 

Acting  on  recommendations  from  a number  of  industriol  and  government  sources.  Including 
a special  National  Materials  Advisory  Board  study,  DMIC  initiated  work  toward  the  even- 
tual publication  of  an  engineering  handbook  on  beryllium.  The  preliminary  work,  spon- 
sored by  DMIC,  was  to  prepare  an  outline,  determine  availability  of  necessary  dato  and 
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develop  c plan  for  the  ossembly  of  an  outhoritotive  handbook.  However,  this  prepara- 
tory work  wQs  undertoken  with  the  understanding  that  on  octuol  handbook  program  was 
beyond  the  resources  of  DMIC  and  would  eventually  require  separate  funding. 


Joint  Publicotions 

In  cooperation  with  the  American  Society  for  Testing  and  Materials  (ASTM),  DMIC 
sponsored  the  preparation  of  two  special  reports  during  this  period.  Subjects  were: 
"Welding  the  HY  Steels",  STP  494,  and  "Introduction  to  Todoy's  Ultrahigh-Strength 
Structural  Steels",  STP  498.  Both  were  published  by  ASTM  with  credit  to  DMIC.  From 
the  sales  of  these  publications,  DMIC  receives  a royalty  income  (see  Marketing,  below). 

In  1970,  DMIC  initiated,  in  cooperation  with  The  Metol  Properties  Council,  the  publi- 
cation of  o special  Review  on  Low-Temperature  Properties  of  Metals.  This  joint  progrom 
wos  continued  in  1971. 

Contractual  Reports 

In  accordance  with  its  contract,  DMIC  submits  to  the  Department  of  Defense  and  the 
Air  Force  Materials  Laboratory  regulorly  monthly  progress  reports,  quarterly  financial 
summaries,  and  onnuol  summary  reports.  Containing  no  technical  information,  these 
reports  are  distributed  only  to  the  sponsoring  ogencies  and  offices  designated  by  them. 


Reviews  of  Recent  Developments 


An  important  mission  of  the  information  analysis  center  is  to  alert  its  user  audience  on 
o timely  basis  to  significant  developments  .within  its  various  fields  of  technology.  The 
DMIC  Reviews  of  Recent  Developments  have  this  objective,  providing  the  Center's 
user  audience  with  periodic  summaries  of  new  information  on  technical  topics  within 
the  DMIC  scope.  Initiated  in  1962,  these  newsletters  currently  cover  fourteen  metals  . 
and  processes  subjects.  Topics  of  DMIC  Reviews  of  Recent  Developments  are: 


Aluminum  and  Magnesium 
Beryllium 

Corrosion  and  Compatibility 
Fiber- Reinforced  Metals 
High-Strength  Steels 

Low-Temperature  Properties  of  Metal$'“' 
Mechanical  Properties  of  Metals 


Metalworking 
Metals  Joining 

Nickel-  and  Cobalt-Base  Alloys 

Oxidation- Resistant  Coatings  for  Refractory  Metals 

Powder  Metallurgy 

Refractory  Metals 

Titanium  and  Titanium  Alloys 


(a)  Liquid  Metals  and  High-Energy-Rate  Processes  are  topics  covered  on  an  ir'egular  schedule 
(usually  once  a year). 

(b)  Published  in  cooperation  with  The  Metal  Properties  Council  as  a cosponsor. 
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Format  for  the  Reviews  is  informal  ond  the  content  purposely  kept  flexible  in  order  to 
accommodate  chonging  technology.  The  Reviews  frequently  report  unpublished  doto 
and  highlight  important  new  trends  in  materials  and  processing.  In  general,  eoch 
Review  covers  a period  of  three  to  six  months,  however,  most  ore  issued  quarterly. 

During  the  ten-month  contract  period,  40  Reviews  of  Recent  Developments  were  issued; 
these  ore  listed  in  Appendix  C. 

The  DMIC  Review  of  Low-Temperature  Properties  of  Metals  was  introduced  in  1970  as 
the  first  regular  cooperative  publication.  Costs  for  the  preparotion  and  distribution  of 
this  Review  are  shared  by  The  Metal  Properties  Council.  Through  such  joint  sponsor- 
ship, DMIC  is  able  to  provide  increased  service  to  the  user  community. 

Distribution  of  DMIC  Publications 

During  the  contract  period,  the  total  DMIC  distribution  list  included  an  average  of 
3,689  individuals,  companies,  and  agencies.  The  organizational  breakdown  was  as 
follows: 


Industrial  Organizations 

1321 

Technical  Societies 

34 

Colleges  and  Universities 

108 

Government  Agencies 

398 

DMIC  Monitors 

2 

Air  Force 

98 

Army 

104 

Navy 

64 

NASA 

74 

AEC 

8 

Department  of  the  Interior 

15 

Other  Agencies 

33 

Foreign* 

4 

Total 

1865 

*Special  Air  Force  approval  was  obtain 

ed  to 

supply  the 

Australian,  British,  Canadian,  and  French  Embassies  with 
copies  of  DMIC  Reviews  only. 

The  DMIC  mailing  list  is  reviewed  at  regular  intervals  to  assure  that  only  those 
individuals  having  a continuing  need  for  the  information  are  retained  on  the  dis- 
tribution. Appendix  F lists  the  componies  currently  receiving  DMIC  publications. 


( 
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USER  AND  INFORMATION  RESOURCE  CONTACTS 

In  addition  to  that  knowledge  of  contemporary  technical  activity  which  it  obtains 
through  the  regular  channels,  a significant  part  of  DMIC's  input  comes  through  per- 
sonol  contocts  with  industry  and  government  agencies.  It  is  this  individual  exchange, 
engineer  to  engineer  and  user  to  DMIC  staff,  which  puts  the  information  collected 
ond  the  technical  output  generated  in  total  perspective.  Members  of  the  permanent 
DMIC  staff  and  Battelle  specialists,  on  behalf  of  DMIC,  each  year  visit  a variety  of 
companies  and  government  installations,  and  participate  in  a number  of  technical 
meetings  and  committees.  In  addition,  as  mentioned  above,  DMIC  maintains  an  inti- 
mate contact  with  the  major  oerospace  concerns  through  its  West  Coast  Representative. 

Appendix  E summarizes  the  visitors  to  DMIC  during  the  past  year;  travel,  meetings 
attended,  and  DMIC  staff  participation  on  vorious  committees  are  listed  in  Appendix 
F.  Comparing  the  totals  for  these  activities  over  the  history  of  DMIC  offers  the 
following: 


Year 

Visitors  to  DMIC  Visits  by  DMIC 

Meetinqs 

Committees 

1958 

183 

457 

62 

17 

1959 

232 

397 

68 

43 

1960 

288 

385 

69 

36 

1961 

202 

215 

45 

15 

1962 

175 

271 

57 

13 

1963* 

196 

245 

48 

10 

1964 

121 

274 

47 

9 

1965 

121 

256 

47 

16 

1966 

127 

266 

52 

17 

1967 

355 

211 

38 

29 

1968 

121 

221 

34 

22 

1969 

74 

213 

38 

7 

1970**  44 

171 

23 

7 

1971**  40 

210 

16 

7 

*11- 

month  period. 

*•10- 

■month  period. 

THE  TECHNICAL 

COOPERATION  PROGRAM  fTTCPl 

For  a number  of  years,  DMIC  — at  the  request  of  ODDRE  — has  provided  technical 
assistance  ta  this  cooperative  exchange  program  between  the  United  States,  the 
United  Kingdom,  Canoda,  and  Australia.  Such  work  has  included  the  conduct  of  sur- 
veys, special  studies,  and  the  compilation  of  research  program  summaries.  During  the 
contract  period,  DMIC  continued  to  provide  support  to  TTCP  Panel  1 on  Metals  of  Sub- 
group P on  Moteriols.  This  octivity  included: 
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(1) 


Summary  Report  on  United  Stotes  Project  Sheets  including  high- 
lights on  these  programs 


(2)  Critique  of  Current  Research  and  Development  on  Stress -Corrosion 
Crocking 

(3)  Effects  of  Surfoce  Condition  on  the  Mechanical  Properties  of 
Titanium  and  Its  Alloys 

(4)  Crock  Propogotion  of  Titanium  and  Titanium  Alloys 


OTHER  ACTIVITIES 

DMIC  has  continued  to  perform  special  services  which  it  is  qualified  to  provide  because 
of  its  corps  of  active  specialists  and  the  fund  of  readily  retrievable  information  in  its 
Technical  Files.  Most  of  these  activities  were  in  direct  response  to  requests  from  defense 
agencies.  DMIC  also  provides  service  to  committees  of  various  technical  groups  engaged 
in  work  of  special  interest  to  the  Department  of  Defense.  This  DMIC  support  has  con- 
sisted of  such  functions  as  supplying  technical  information  to  committees,  distributing 
information  to  committee  members,  and  carrying  out  technical  assignments  of  the  com- 
mittees. DMIC  staff  participation  on  such  committees  is  listed  in  Appendix  H.  High- 
lights of  these  several  special  activities  include  the  following. 

Economic  Defense  Advisory  Committee 

DMIC  provided  the  services  of  19  Battelle-Columbus  consultants  for  a 2-day  meeting 
at  Battelle  af  the  Economic  Defense  Advisory  Committee  to  discuss  the  current  status 
of  numerous  items  on  the  Mutual  Defense  Assistance  Control  (Battle  Act)  Lists.  Infor- 
mation was  provided  on  the  current  status  of  various  materials  and  processes  on  the  list, 
and  odvice  was  offered  on  the  limitations  imposed  on  the  materials  and  processes  as 
currently  listed. 

DMIC  also  responded  to  13  separate  inquiries  from  the  U.  S.  Department  of  Commerce  con- 
cerning materials  covered  by  the  Mutual  Defense  Assistance  Control  (Battle)  Act.  Five  of 
these  related  to  proposed  changes  in  the  definitions  of  various  materials  on  the  MDACA 
list.  The  balance  of  these  inquiries  related  to  the  exporting  of  specific  items. 

U . S ■ Air  Force 


One  of  the  state-of-the-art  reports  being  prepared  by  DMIC  is  a summary  of  the  current 
F-lll/D6ac  testing  program.  This  rTrajor  cooperative  materials  test  and  evaluation 
project  involves  several  agencies  and  contractors.  DMIC's  report  will  collect,  compare, 
and  summarize  the  results  of  perhaps  the  largest  program  ever  undertaken  to  evaluate  the 
fracture  behavior  of  o single  alloy. 
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In  conjunction  with  this  task,  DMIC  assisted  an  Air  Force  contractor  in  the  analysis 
of  a fractured  F-111  part  by  preferring  a series  of  scanning  electron  microscope 
photographs  of  the  failure  surfoce.  In  effect,  a technical  inquiry  involving  some 
laborotory  support,  the  results  of  the  examination  will  contribute  to  the  DMIC  sum- 
mary report. 

DMIC  also  assisted  another  Air  Force  contractor  in  the  evaluation  of  a prototype  F-14, 
titanium  alloy  wing-skin  panel  which  developed  localized  cracking  during  forming. 
Several  possible  contributing  causes  were  identified  and  recommendations  were  given 
to  eliminate  conditions  which  might  cause  a recurrence  of  this  problem. 


Veterons  Adminlstrotion 

DMIC  has  assisted  the  Veterans  Administration  in  the  selection  of  titanium  alloys  and 
shapes  for  use  in  surgical  implant  procedures  and  also  succeeded  in  locating  a source 
for  the  manufacture  of  special  titanium  fasteners  for  surgical  repairs.  While  DMIC  has 
some  reservations  regarding  the  general  usefulness  to  the  public  of  the  advanced  metals 
information  in  our  files,  these  experiences  with  the  Veterans  Administration  represent 
an  encouraging  opportunity  to  contribute  to  'technology  transfer'. 

Metol  Properties  Council 

DMIC  cooperates  with  MPC  in  several  respects.  The  Council  has  assisted  in  the  col- 
lection of  information  for  DMIC  reports;  it  works  with  the  MIL-HDBK-5  Committee  to 
provide  properties  data;  MPC  is  a cosupporter  of  the  Joint  Committee  on  Effect  of 
Temperature  on  the  Properties  of  Metals,  to  which  DMIC  regularly  gives  assistance. 

Of  particular  interest  is  the  co-support  of  the  Review  of  Recent  Developments  on 
Low-Temperature  Properties  of  Metals,  as  mentioned  above. 


ASTM-ASME  Joint  Committee  on  Effect  of  Temperature 
on  the  Properties  of  Metols,  Gas  Turbine  Ponel 


The  Gas  Turbine  Panel  is  made  up  of  materials  people  in  the  gas-turbine  industry,  in- 
cluding the  aircraft  engine  manufocturers  and  the  airlines.  The  Panel  meets  semiannual- 
ly to  discuss  mutuol  problems  and  to  hold  symposia  on  subjects  of  interest  to  the  industry. 
Subpanels  follow  problem  areas  or  other  subject  areas  of  special  interest  to  the  industry, 
ond  the  Panel  also  sponsors  some  round-robin  testing  programs,  such  as  one  on  hot 
corrosion  of  gas-turbine  materials.  DMIC  has  maintained  liaison  with  this  group. 
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ASTM  Committee  E-24  on  Frocture  Toughness  Testinc 


A representotive  of  DMIC  continued  liaison  with  ASTM  Commitlee  E-24  during  the 
post  year,  attending  one  meeting  of  the  Main  Committee,  one  executive  session,  and 
five  meetings  of  E-24  subcommittees  and  task  groups.  The  principal  objective  of 
Committee  E-24  ond  its  subcommittees  is  to  develop  standard  specimens  and  testing 
methods  for  determining  frocture  toughness  of  high-strength  and  intermediate-strength 
alloys  as  sheet,  plate,  and  forgings.  The  "Method  of  Test  for  Plane-Strain-Fracture 
Toughness  of  Metallic  Materials",  E-399-70T  is  a product  of  this  Committee.  Additional 
test  methods  for  static  and  dynamic  frocture  testing  under  plane-strain  and  plane-stress 
conditions  are  being  considered.  These  test  methods  are  applicable  to  materials  for 
aerospace  vehicles,  deep  submergence  vessels,  and  pressure  vessels.  Since  a number  of 
DMIC  inquiries  ore  concerned  with  fracture  toughness  testing  methods  and  data,  participa- 
tion in  this  program  has  provided  considerable  information  to  aid  in  answering  these  in- 
quiries. 


ASTM  Committee  A-10  on  Iron-Chromium.  Iron- 
Chromium-NIckel  ond  Reloted  Alloys 

DMIC  has  followed  the  activities  of  this  Committee  as  well  as  its  Subcommittee  XII  on 
Specifications  for  Superolloys.  Active  porticipotion  in  the  work  of  technical  commit- 
tees such  as  these  is  an  excellent  way  for  DMIC  to  keep  current  in  these  technical  areas. 
This  includes  the  ocquisitlon  of  information  and  data  as  well  as  knowledge  of  problem 
oreas  as  they  develop  in  industry. 

Subcommittee  XII  and  DMIC  jointly  sponsored  the  "Compilation  of  Chemical  Compositions 
ond  Rupture  Strengths  of  Superolloys"  (ASTM  Data  Series  Publication  DS  9E)  which  was 
prepared  by  DMIC  and  published  by  ASTM.  ASTM  supplied  DMIC  with  200  gratis  copies 
of  this  publication  and  paid  DMIC  on  advance  royalty  of  $650.  The  selling  price  of 
DS  9E  is  $3.50. 


Committee  A-10  has  given  its  approval  to  another  joint  ASTM-DMIC  effort  which  would 
result  in  o second  morketoble  publication.  This  is  the  revision  of  the  "Compilation  of 
Trade  Names,  Specifications,  and  Producers  of  Stainless  Alloys  and  Superolloys"  (ASTM 
Dota  Series  Publication  DS  45).  The  necessary  information  has  been  collected  from  the 
producers  and  the  compilation  is  in  progress. 


MARKETING  OF  DMIC  SERVICES 


In  July  1968,  ODDRE  issued  o Directive  requiring  the  implementation  of  charges  for 
information  services  provided  by  its  several  information  analysis  centers.  However,  o 
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series  of  policy  problems,  both  within  government  and  in  some  of  the  contractor  organi- 
zations, arose,  ond  questions  of  common  guidelines  required  study.  In  oddition,  a 
plan  for  a mutual  marketing  organization  was  taken  under  study.  As  o result  of  these 
issues,  at  the  initiation  of  the  contract  period,  all  of  the  DoD  Centers  were  under  a 
general  direction  to  delay  further  implementation  of  service  charges  until  the  importont 
questions  hod  been  resolved. 

In  January  1971,  ODDRE  announced  plans  to  consolidate  the  contractual  control  of 
several  of  its  Centers,  including  DMIC,  under  the  Defense  Supply  Agency.  One  rea- 
son for  this  move  was  to  provide  a basis  for  common  guidelines  and  policies  in  service 
charges,  and  a workable  mechanism  for  mutual  marketing.  A series  of  conferences  with 
ODDRE,  DSA,  and  AFML  (the  Technical  Monitor)  were  held  during  the  first  months  of 
1971.  A plan  was  designed  and  approved  for  the  use  of  the  National  Technical  Informo- 
tion  Service  (NTIS)  to  serve  as  the  sales  outlet  of  those  centers  chosing  to  use  it;  DMIC 
was  among  those  finding  this  the  most  acceptable  method  for  handling  sales  of  publica- 
tions . 

t 

At  the  same  time,  it  was  recognized  that  the  current  contractual  work  statement  for 
DMIC  did  not,  in  fact,  authorize  soles  and  income  in  a manner  compatible  with  the  new 
policies  and  the  use  of  NTIS.  Discussions  were  initiated  to  agree  on  a new  work  state- 
ment for  DMIC.  Inherent  in  these  plons  was  the  merger  of  DMIC  with  the  Defense 
Ceramic  Information  Center  (DClC),  as  mentioned  in  the  Introduction  above. 

Although  the  revision  of  the  DMIC  work  statement  was  not  accomplished  until  some- 
time offer  the  period  reported  herein,  DMIC  and  Battelle,  acting  on  the  basis  of  the 
anticipated  terms  of  the  new  authority,  reached  agreement  in  June  1971  with  NTIS 
for  the  use  of  that  agency  for  marketing  publications  of  the  Center,  and  as  a billing 
agent  for  technicol  Inquiry  services.  As  the  contract  period  closed,  these  arrangements 
were  being  implemented. 

In  the  meantime,  DMIC  was  engaged  in  two  experiments  in  the  sale  of  technical  pub- 
lications. In  the  first,  DMIC  Report  245,  'The  Corrosion  of  Metals  in  Morine  Environ- 
ments', was  published  and  offered  for  sale  by  Bayer  & Company  of  Columbus,  Ohio. 
Conventional  odvertising  and  marketing  was  undertaken  by  the  publisher.  A progressive 
royalty  based  an  sales  was  negotiated. 

In  the  second  plan,  arrangements  were  madt  '.r  the  joint  publication  of  several  tech- 
nical reports  with  the  American  Society  for  Testing  and  Materials  (ASTM).  These 
included  "Compilation  of  Chemical  Campositions  and  Rupture  Strengths  of  Superalloys", 
Welding  the  HY  Steels",  and  "Introduction  to  Today's  Ultrahigh-Strength  Structural 
Steels".  These  were  issued  as  ASTM  DS-9E,  STP  494,  and  STP  498,  respectively.  In 
each  instance,  an  advance  royalty  payment,  based  on  estimated  sales,  was  negotiated. 
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The  conclusions  on  these  experiments  to  dote  ore  mixed:  soles  of  Report  245  hod  op- 
prooched  600  copies  by  the  end  of  the  controct  period,  and  two  of  the  three  ASTM 
publications  had  been  completed.  Total  royalty  income  from  both  sources,  through 
July  31,  1971,  was  $3,595.  As  anticipated,  this  income  represents  only  o fraction 
of  the  cost  of  preparation  of  the  several  publications.  Although  such  income  is  avail- 
able to  be  'recycled'  (a  companion  report  to  Report  245  was  initiated,  using  these 
funds  for  support  of  the  engineering  preparotion),  it  is  apparent  that  technical  publica- 
tions sold  in  this  manner  cannot  'poy  their  own  way'.  It  was  with  this  experience  in 
mind  that  DMIC  favored  the  use  of  NTIS  for  the  marketing  of  the  majority  of  future  pub- 
licotions . 


DMIC  PLANS  FOR  THE  COMING  YEAR 


The  DMIC  program  has  been  continued  by  a 23-month  contract  effective  16  September 
1970  (F 336 1 5-7 1-C- 1067).  Due  to  overall  limitations  in  DoD  information  program 
budgets,  funding  for  DMIC  has  been  reduced  about  17  percent  as  compared  to  FY  70, 
or  the  equivalent  of  26  percent  when  compered  with  its  annual  level  of  support 
through  1968.  A very  substantial  further  reduction  in  available  funds  will  result  from 
the  merger  of  the  DCIC  program  with  DMIC.  These  reductions,  coupled  with  the 
regular  Inflation  in  costs  of  operation  (from  5 to  8 percent  per  year),  suggest  that 
(a)  activities  and  services  must  be  progressively  curtailed,  (b)  substantial  economies  in 
operation  must  continue  to  be  ochieved,  ond  (c)  income  from  other  sources  — 
including  service  chorges — must  be  sought. 

Economies  in  operations  have  been  effected;  for  example,  all  extracting  of  accessed 
reports  now  is  done  by  DMIC  information  specialists,  rather  than  by  engineers,  and  new 
accounting  procedures  have  provided  a more  stringent  control  on  distribution  expenses. 

A new  Battelle-Columbus  Division,  'Materials  Information  Division',  was  formed  with  the 
DMIC/DCIC  program  as  its  primary  effort.  This  divisional  function,  however,  permits 
the  separate  contracting  of  related  projects,  utilizing  the  DMIC/DCIC  information  base 
as  a primary  resource.  As  the  contract  period  closed,  several  such  programs  were  under 
negotiation,  offering  related  income  and  a degree  of  sharing  in  the  operational  costs 
of  the  Center. 

In  view  of  the  significant  but  unpredictable  effects  of  the  major  changes  now  toking 
place  in  the  DMIC  (and  DCIC)  programs,  it  is  difficult  to  define  the  specifics  of  o 
long-range  plan  for  the  program.  However,  certain  elements  are  apparent  and  important 
to  the  future  success  and  continuing  technicol  contributions  of  the  Center. 

(1)  The  merger  of  DMIC  and  DCIC,  creating  the  new  Metals 

ond  Ceromics  Information  Center  (MClC),  will  broaden  the 
resources  of  the  program  and  permit  more  efficient  utiliza- 
tion of  the  staff  ond  facilities.  A physical  move  to  new  and 
consolidated  quarters  in  Battel le's  Columbus  Laboratories 
will  enhance  the  operations  (that  move  was  completed  In 
September  1971). 
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(2)  A consolidation  of  publications  in  two  basic  series  — technical 
reports  and  weekly  reviews  of  developments  in  metals  and  ceramic 
technology  — will  simplify  the  publication  program  and  provide 

o basis  for  effective  sales  through  NTIS. 

(3)  Revision  of  the  contractual  work  authority  will  permit  implementa- 
tion of  the  service  charge  program  and  the  use  of  NTIS  as  marketing 
ogent. 

(4)  A new  publication,  a free  monthly  newsletter  to  the  materials  com- 
munity, will  provide  on  ovenue  for  publicity  on  new  publications 
and  other  services,  as  well  as  a means  of  bringing  to  the  attention  of 
that  community  Important  developments  in  materials  R&D. 

(5)  A number  of  experimental  new  products  are  planned.  For  example, 
compilations  of  new  materials  R&D  contracts  will  be  issued,  special 
bibliographies  on  timely  metols  and  ceramics  topics  will  be  offered, 
joint  sponsorship  of  significant  symposia  will  be  undertaken  and  some 
new  concepts  in  technical  communication  will  be  tested. 

(6)  Total  conversion  to  the  computer  information  base  is  anticipated  during 
the  coming  months,  offering  more  efficient  storage  and  retrieval,  as 
well  as  optional  additional  products. 

(7)  At  the  same  time,  the  effect  of  charging  for  output  services  is  difficult 
to  anticipate.  The  total  value  of  the  Center  depends  considerably 

on  the  extent  to  which  its  services  are  utilized  and  the  breadth  of  dis- 
semination of  its  products.  A substantial  reduction  in  total  audience 
can  be  expected;  the  degree  to  which  this  can  be  recovered  and  the 
contributions  of  the  program  enhanced  by  a wider  variety  of  services 
can  only  be  determined  with  experience. 

(8)  Finally,  the  continuing  dimensions  of  the  Center  and  the  scope  of  its 
services  to  industry  end  government  will  depend  entirely  on  the  base 
funding  available  under  the  DoD  contract.  Further  reductions  will 
increasingly  compromise  the  value  of  the  total  effort. 


The  contributions  of  DMIC  during  the  post  seventeen  years  to  improvement  of  military  and 
space  systems,  to  the  advancement  of  the  materials  sciences,  and  to  the  prevention  of 
costly  duplication  of  effort,  while  difficult  to  measure,  have  in  our  judgment  been  in- 
valuable. In  a rapidly  changing  environment,  both  technologically  and  with  regard  to 
policy,  the  challenge  faced  by  the  new  MClC  will  be  to  rrKjintoin  — ond  continually 
build  upon  — the  precedent  of  technical  service  established  by  the  DMIC  program. 
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appendix  a 

MAJOR  TECHNICAL  INQUIRIES  ANSWERED 
(October  1,  1970  to  July  31,  1971) 


appendix  a 


MivJOR  technical  inquiries  an 5^'E RED 
(Ociob*t  1,  1970  to  July  31,  1971) 


Subiech  of  Moiof  TtcVwicol  Inqolttei 


• sot  o«  * BiMiSAr  or  iaia-t* 
r»orMYlt» 

OuAtViaO 

«»inooa  *«o  u«to  i«  awia&ivb  at4»Yi«0  or 

ci.r*«i«o  «/»/Ti 

• riM»»Mr«  «n«oi«o 

•rmvAivr  anaoiao.  joimimO  it/i/io 

• nM»»i«r  an«ni<io  or  YiY4»ii"*.  joi^imo  io/)%/TO 

»Arr4a4Yio«  or  aor«i<*«  *(«r4rr»  roa  4nHrMvr  anaoiMC. 

*ni*taA 

4i«r4Cr  rBrr*a«Yio«  o>  YiY*Mua  roa  AOHrMwt  aoaoiao. 

• «>4cr  ra»r4a«Tio«  or  Ti*aat*4v  tiyaiu.'o  alloy  roa 
AiMr.Atvr  anaoiaft.  .iOt«iaC 

Atorarr  aarrAaATto*  or  riTAAiiw  roa  ArMcsive  aoaoiMC. 
.loiaiac  4<a<l( 

Aiaraarr  raOiaCA 

«4Yrai4t_A  u«rn  la  riasT-  aao  Arcnan- ATAor  ai.Aor.s.  aan 
«4«rA  la  AO*Aacro  cas  Yuaaiaa  Aiacaan  raoia»;s  t/S/ii 

A*ara4ar  or»»Oa  aao  araurACTUac 

«>otacr.A  or  taroa***TtOa  oa  AiaraA«4C  ocaica  4ao  aaaurACTuae 

• C 

AMOY  AYRKLlt 

Ai.liYT  SYrr.L5  aiTH  oono  aorCN  TouOMacsA  raoriRTies  ai  Loa 
irarr.aAYuar> 

Ataico  » 

rrreCT  Or  vinaATiOa  AaO  SHOCa  oa  U)AS  or  aACaniC 
raorraYiRS  or  ALaico  a 4/lA/Yi 

ai.Rma  aroakCAYioa 

41  rM4  ARORRCATlOa  |a  Y|-4AL'4V  AaO  TI*AAL'#r'7aa 
YlYAaiua  ALLOYA.  raOOUCTlOa  M/I/YO 

A|.«M||  aiNt 

ARTAAtOa  R4Yt  oa  A RuaaAY  OR  }t|4*Y«  AlA**iiair«. 
raorr.RYir^ 

aRLAtafi  raocRDtJOR.  JOiaiaC  r/»A/Y)-c 

AMM4iauw  CO^AY  1 01  LI  Y V . COaaoaiOa  l/tl/Yt-C 

#i.»a»iaim  Ti.'ar  vRLOiao.  joiaiar.  4/t)/ti 

aiAiiAL  AYaraoYa  raorraYie^  la  4Liaiia>;a  rar>M^r  *rsa«l». 

YRAYiaO  4/lf/YI 

%i4tian  or  aUMiaua  COLOTkaYR.  JOiatar,  A^I2»Yt 

Rasy  AYfRt  r»  AYAiaLRA*  aYRrl  ayWY  roa  rraaiao  RTRal  Aao 
AtAaaiaoa  alloya.  amoY  rtraiac  i3/2>/v» 

r»>«r4aAYivC  awima  Aao  aoYCN  rAYlOtfR  ranrRaitR»  or 
AiAMtaiNA  aiYa  aAAatAltra  ALLOyA  |/»A«YI 

ro^AYtaiLlYY  or  AiAniaira  aao  AYataLCAA  AYrcf.  Aluita  la 
act.  M«a.  aao  n»  QaatA.  ooaaoAiO*  ii/a/tt 

cy>«r4Yl«lLtYY  or  aaiA-YA  AU.<«taua  ta  arOa.  COaaoMOa 
4«|/Y* 

ry*«r4Y  • at  liYy  o#  ai.iatiaoa.  YtYaattrA.  aao  araTt.Litat 
AitOYA  aiYa  naviJtat  OlyODL.  Oiaaosioa  A*1A«Y| 

CtMtTAYlOtt.lYY  or  <4AYRaiALA  !•  RRI)  ru*aia<;  aiYAlC-ACiO. 
tjwaoatoa  or  AYAtai.eAA  AYCRla.  aica«t.-aA«»  ALt/)Y«.  aao 

AM<«ia«/«4  a/ia#ii 

rj>«rAYtaiMTY  o»  aorrra.  AtaiaLRAA  ayrkl.  *ab  ALi<«iaui4 
la  o»ioairr.D  SAY»a.  maaoaloa  t/#«/Yi 

n>»rior«»«Y  aao  tf^r  or  ararLLlwa  • aumaiai  laaiaaYRa. 
M-tatao  A«rY'Yt 

Ot»»>«4>ioa  ar»aDta<.  or  aLaaitatta  ai.iOYA.  JOiaiat. 
i/»i4'Ya 

Ot»*i«*loa  aitaOia*.  or  AM^viaua,  lOtaiai.  ll»t«>Ya 


RMYAicat  «arrALLuaoY  a/a^yi 

trrtCY  or  Mioa  ATaAia-RAYR  U>aoi'*0  o«  Ymr  arcMaaiCAt 
raoraRYitA  or  aiacaarY  ayrclA.  YiYAaiiNi,  aao  auMiaiM 
ALLOVA  a/t/Yi 

crrRCT  or  roaoAiTv  oa  raYiOut  raorRRYiRA  or  A'IAA'YA  CaAY 
ALuaiaiM  A^IA/YI 

Rrrr.CY  or  SYarrca  roamac  oa  ymc  ••RcaraiCAi.  raor«aTir»  or 

ta«4  ALLaYtau«4  A^tA/YI 

rrrrCT  or  ahoy  rtratao  oa  thr  AYarsA-CoraoMoa  aao 
raYicHiR  raorRRTitA  or  ALO*«aiM  aluiya  4/i/Yi 

rrrrcY  or  rrraiac  oa  Y«r  Y^raAltr  AYaraCta  raorcRYlCA  Or 
AiA;4«iau*«.  Auarace  Yar.aYataYA  Y/77/Yt 

rrrrc^  or  YHiC«aRAA  or  3a44-T)  aL4;^iaij*«  rLAYr.  oa  T«r. 
rAYiOLC  raorRRYieA  a/iA/Yi 

RrrrcT  or  oiiOR  coaraaT  oa  Yaf  raorRBYiRA  or  aaa# 

ALU^iaiM  aSLO^ , JOiaiac  3«4/Yl 

RI.rCYaorLaYiaG  or  aaAt  ALU^taia*.  GoaiiaCA  IlfA^YA 

rATiour  raorcaYiRA  or  aaai  am^iaua  aaAYRo  aiYa  aaay 
aaAtiaC  AiA»aiai>*t.  JOiaiaG  l3/Y/ie 

rAYiGue  raoraaTiRA  or  yaya-tya  auraiaiw  rLiYR 

A/IO/Yl 

rAYioue  raorr.RTieA  or  ioaa-tya  AiAraiai>a  4<a/ti 
raarruar  YoitnaaRAA  raorRaiiRA  or  teiA  auwiai**  la  rar 

Y-A  CoaoiYlOa  T/ArYi 

raacYuat  YoiiQMatAA  aao  loaniTimiaaL  aan  Ypaa^vravr  aiaaia 
aaTR  raorraTiRA  or  aLL**«taua  3030  coaoiTioaa  oraR*  T**aa 
Y-0  Y/r/Yi 

raacYuae  YOuOHaesA  <aic»  raoreai  iea  or  |034*y3A1  auraiaua 
ALLOY  PLATC  lO/IO/TO 

HIOM-YeWRRAYUae  COAYiaOA  rOA  ALLatiaiM  t3'ia/Y0 

Htnaonra  raaaiTYt.r<4CaT  or  atcRLA  aat>  au*««iai«*,  coraoMoa 
4/33MI 

ii>RWTiricaTioa  or  ri.AAYic  orroaaaYkOa  «a  van  rrraRo 
Ai.v^iai^a  ?0YA>TY>  0/0/YI 

iwYraacTioa  DuaiaG  otrruAioa  aoaoiac  o»  au;**iaia4  ana 
«r>aoa  aao  nobaic  riaraA.  cow  ati  ai  city  . 
ri»RB-BRiaroacto  ••rTALA.  cowositra  a/A/yi 

laresT^nY  casTiao  or  ALimiakat.  raoOkJCYioa  3«3a/yi 

.YOiaiao  ALL*a»aia«  rlecybiCal  aiaiac  YO  iTArur  oa  yo 
oorrr^  io/3y/yo 

•AACMtatac  or  YtYaaiim  aao  auaitaia*  roar.ians. 

ARCoaoaa*  raaRtCAYioa  A#y/yi 

anaoRAYRoCY  I vr  YRAT»ac  or  arcOA  »a  Yuaes.  aur^iaia*  aao 

YlYAaiua  4/13/11 

OY'Or.  roa«44Tloa  oiMiao  ai.tniaira  •Ri.otao.  lO*aiaA, 
AjaYACr  YBRAYWaY  A/lY/Yj 

rra«K4Yioa  aao  oirruMoa  aata  or  oaara  »a  aic»RL  rai  aao 
3Y0  au/«taia«  3/4/TI 

RLAYiar,  or  tLRCYROLRA»  aiCaRt  Oa  ai4r4»aia|.  COAItaQA 
13/ta/YA 

racciAioa  RLASYtC  n«»iY  roa  n«r  oolo  aan  tiaa  • 

ALuatiaun,  raorraYiRA  t3/iA've 

raorRBYIRA  o*  aLW««iata«  CaMiaOA  »/4/Yl-t 

ranrrRYirA  aan  hb4Y  Ya»4Y«r«n  n»  Ai(a4ta«>^  A/ta/Yi-t 

«4Yr  o»  oi  »ritA  loa  o*  ark  u»a  Y MBfu^ta  aiaia  arY  at  ai.i««iat'a 
«Ya«.<niair  1 / 1 r/i  t 

arriRCYlviYY  raorraiiRs  o*  a»j»»a»at*a  uiaYiana  iA*Y/ya 

rai.Y  aakHA  rtia  araY  YaraYiar,  ai4r*ta««a. 

raY^lCat.  aTYAl.t^MAY  14/41  /Y6 

AOita/aiar,  o*  YtYAaim  yo  ai*a4tai»a.  .lOiaian  AMA/Yi 

«ri«Aiarf,  «4«iM  4C1  tairvA  i»>  aurriaia*  40*4  aan  ana 
»a/i  /Yt 

• Yara.YY«»  rr«rr*Y»#fv  a»^r«  aariO  waYian  •>»  a«/«i«ata(, 
aaoarxii^.  Yna«l««a,  «sn  AYa(a<ra>  >Yr»<  a>«4'va 
1 1 • *a/Y0 


cn«Ko*io«i  or  iomoTI  comoftioM 

»M  Ml 


MTAltAft-CXHIAOilOw  C»4C>l«lO  Or  At.imtXlMt, 

ro«BO»«o« 


r/>BBOAiO«  c«*C«t«0  or  ro»Of!D 
COftanuto** 


4tu*«i*iu4  rtMiaO.  COttidOft  A^}«/VI»C 

4UH4IMU**  rL«T|MOI 


4LU«4iaU«i  ri.47IN0S,  CO4tt*i0ft 
4tum«U*4  SMtRT 


CTMirO!^  IO«  C«4ClU>lO  or  4UM4t*iU««.  COaHOMOa 


YMa*««)aMvfttC4L  «*iD  VCCM4M1C4L  raorrftTir.ft  or  veot  4i.u««i*(u«4 

t#)a/n 


u*tr4vo«)C  vr.LOiac  or  tl  OKT  > ar  i Cmt  4u**«lat*N  4iar«4i«e 
aTMuCTk/ars . jOiaiaG  3'lS^Tt 


erracT  or  siarrcH  rovaiMO  oa  tnr  coMraf.aaive  tir.LO 
ftTftraCTM  rRoritRTir.fr  or  loTfr  4iA**ri*«u«a  SHrr.T 

•LO*«iwo«4  Ti;«ai«e  RMrr.Lfr 

r4tl0uC  CRRCRiaO  Or  4Ll*««IRU*«  TUR*M**r  •MKRLft  Du«  | RQ 
UOTR4$0R|C  CLr4*t|aO  «/lfrMI 

4u*«4iNu«*  rorrr.R  4(.i2>« 


4LL0T  r.l^tCTROf  L4T  I RC  RROCrSfr.  C04T|RCfr 

»/•/?! 

»M4CT.Ar.  TOuG*«rr«.4  rRnrrRTICfr  or  20t4'T«2  4ND  221t*T»T 

4M*««»«ILM«  4l.U>«  IW4/T0 

Mr4T-TRr.4T<4ri«T  4R0  OtSTO«TtO»*  OR  TOlt  4V.U*4\«iv>««  4 LOOT  , 

rwvfriCRL  *«rr4LLuiiov  fr/i/fi 


Hr.41  TRK4T«**'*fT  4H0  rRO*>rR1irfr  Or  4I.U««I  «(>««•  COrpKR  4l,tAV 
sr-40»l.  rHTSlC4U  «<frrT4LLU*0>  I2/«/T0 


4LU*4|  Rl***-  W4G*irfr  1 0*4 


I or*rri  r ( C4T io«  or  4%  4iA/«4t «u*4' *(4G4rs  km«  rloov 
CLr.CT«orL4T ) RO  raocrsfr.  co4Ti«Cfr  4/1  2 /ti 


IRIOITC  C04TIRG  rROCCfrfr  ROR  4UU*4IRU««  4/22/T1 


lorwriTT  or  THc  4USTIII4N  routR4Lr»T  or  «oci 

RLUNMiVm  4LU)T  ft/2t/T1 


1.UMIIC4RT&  Rroo*4«rRDeD  rcroiic  vrLOiRO  froti 

4I.U««tHui4  4tt0t.  JOINIMO  &/12/TI 


raorCRTlBS  or  TM)  4LU^|NU«4  4LL0V  in  THR  T13I  CONDITION 
fr/20/n 


rRorMTies  or  4-L40  rlami  nuu  4LU)v 


4LO««|  «im- NiNORNSfri;  4LLOV 

CrNRRRL  |NrORN4TlON  ON  4N  4I.O«4t  Nil**- *44NC4NrSC  4LL0V 
rORTlNO  SVfrTRN.  C04TINQ  S/f«/Tf 

4LU*4I  NU*«- N4Na4NRSe  4LIOV  rL4TlNG  rROCRSfr 

GRNrRRL  tNrORN4TlON  QN  4N 

4L(fNfN(r^-t«4NG4Wefrr  4L00V  ri.4TINC  PROCESS.  C04T I NQS 

4/2«/1l 


TRUE  STRESS  5T"4IN  CURVES  POR  TMS  TTS  4LU«4INU«4  4tLOV 
rOROINOS.  PROrERTtCS  S/22/Tl 


R4i;frCM|N0ER  crrECT  OE  4UININIP4  4LLOTS,  PHOrERTIEfr 
4/1/TI 

CORTINOfr  POR  rMEVENTlNO  STRESS  CORROMON  IN 
4I.U«*|NUi«  4LU>tS  corrosion  S/2R/TI 

DESIGR  4LU0R4RLE  rROPERTICS  OP  4LtP4|NlP4  4LLOVS  l/4^tl 

RrpECT  OP  SNORT  THERN4L  SHOCKS  ON  THE  T R«S I LR  PROPERTICfr 
OP  4IAININUN  4LIX)TS  2/2/TI 

EPPECT  OP  NTOROOEN  ON  tOI4'TR2  4N0  22IRTR1 
RtAMINiiN  4LUITS.  CORROSION  2/R/TI 

EPPECT  OP  OUENCM  OtLAT  ON  PROPERTIES  OP  RLUNINUN  4tU)VS. 
PNTSICRL  NETALURIOV  R/IS/TI 

P4T10UE  PROPRRTItfr  OP  TOTS  TTR  RNO  TOTfr-TT) 

4IAP4INUN  4(.U)TS  It/SO/TO 

PAT  I our  PROPERTIES  OP  ALUNINUN  AUU)TS  AND  PN-1)>N0 
STAINLESS  STEEL  tfS2/T| 

UTR-TENPERATURE  EVAUiATlON  OP  2014.  4NO  22lt 

4I4JNINCIN  ALLOTS.  PROPERTIEfr.  JOINING. 

PHtSICAL  NCTALLURQT  I/2S/T1 


NONRNCLATURE  op  aluninun  allots 


S I NtILT  4NEOUS  AGING  AND  PORNI  NG  OP  ALUNI  NUN  ALLOTS. 
SEC0N04RT  PARRICAtlON  2^R/T| 


USES  AND  PROPERTIES  OP  VARIOUS  ALUNI  Ni/N  ALLOTS 
l/JT/Tl 


cost  OtiNPARIAON  OP  AU*N|Ni.|N  CASTINGS  RITM  PARTS  NAOP  RT 
OTwPR  PARRICATION  NETHOOS  lO/T/TO 

tNPRrCNATION  or  ALimiNuN  CASTINGS  SM/TI 


OIPPUSiON  HATES  OP  HRLIUN  IN  STAINLESS  STEEL.  ALUNINl*N. 
AND  TITANIUN  J/22<TI 

EPPPCT  OP  MYOROCPN  ON  PROPERTIES  4N0  PAILURE  OP  T|-SAL-4V 
TITANIUN,  2014-Tfr  4N0  TOTSTA  ALt^l NUN,  AND  R* AS 
COLUNRIUN,  CORROSION  W4/T1 

ELECTRON' REAN  RBLD1 NG  OP  TITANIUN.  ALUNI NUN.  AND  PH 

stainless  steel,  joining  II/D/TO 

ETHTLRNE  OLTCOL  CORROSION  OP  TITANIUN.  ALUN|NUN.  AND 
BERTLLIUN  1/20/Tl 

inpact  PtYIRINC  AND  HTOROSTATlC  EXTRUSION  OP  ALUNINUN, 

NtLD  STEEL.  AND  STAINLESS  STEEL  3/A/TI 

INPORNATION  OP  2024  TAt  ALl'NfNUN.  GENERAL  TECHNOiZ>0T 
A/2/T1 

NICNOVIELD  STRENGTH  4ND  NICROCREEP  PROPERTIES  OP 
AU'NINUN.  HPRTLLIUN.  TlTAN|iN4.  AND  NAGnES  I UN 
4/23/TI 

ANERICAN  MIUI  valent 

ANPRlCAN  ROUIVALPNT  OS  RRITISM  STANDARDS  INSTlTint  ALLOTS 
fry  1 4/1 1 


ANAITfrlS  or  CMLOHIOP.S  IN  TITANUMA  AND  TITANUm*  AU/JTS 
10/T/T0 

SPECTROGRAPHI  C S4N*LP  FOR  THE  ANALYSIS.  OP 
TI  - 1 S- V- I I CR-3  AL  TITANIUN  ALI/IT  3/IS/Tl 


APPLI  CAT  IONS 


USE  OP  HPT  A TITAN'  ALLOTS  |N  ROTOR-HLAOP.  APPLICATIONS 
T/I3/TI 


USE  OP  NAKAGING  STEELS  IN  ME AVT ' SECT  ION  ARROSPNCE 
APPLtCATION.S  10/IA/TO 


•»I.DINQ  OP  ALUNINUN  CASTINGS.  JOINING 


PROPERTIES  AND  ARDEPORNINC  OP  TYPE  SQf  MAINt.ESS  STEEL 
fO/l/TO  " 


FATIGUE  PROPERTIES  OP  TOOS-TSS  ALUNI NlNt  EXTRUSIONS 
2«  1 1 y T I 


»»*rri  O*  PI. ATP  TMlCANE>fr  On  the  fATIGiyr  PRfiPERTIES  OF 
TATA  TAM  ALUNIV*‘N  PLATE  ll/M/fO 


TANTA1.I/N  ALI/ITS  EOR  l/SE  IN  AflNTm  S/I/TI 

AUSTRIAN  PUUIVAlENT 


A«.l«N«  P*  AT  I NC» 


or  MIQ^•rlNIITV  I •*  »«OU0MT  roB«« 

1 /I  M I 


AVAU.AHI LiTv  or  Tu«o»T««  i/ir/ii 


*4rCM«mc«i.  ««D  rHTtiCAL  r*<orr.iiT i r.i  or 

*«rT At.LOOH ftrMv  HOT  roMRiafO  Ch «■  «CT r* I »T I ct  or 

HrMVbLlUH.  miHAIIT  r ftMl  I C4T  IO>l.  rMtftltAL 
&/M  /1 1 


4ri.ltCT10«  ««r>  «V4IL4tlL1TT  or  T1T4*IU«H  *UjOtS 


4V41 1.4m  LITT  , 


0O4T.  4V4tt4mUTT,  440  rttOmiTirt  or  •lAMStlU/H 


44M.I^T|C  r40rr«Tir4  o*  H-44L-4%  T\T4*»\0H  1/t4/T) 

44I.I.I411C  iHr4CT  «rr«CTs 

44I.U1STIC  1Hr4CT  r.rreCTS  o*« 

4Kt  xroilCIO  CD*rrOMTB  H4T|tlll4LS«  r | PF«-»KI  4ro«CeO  Hrt  4Lft 

4/lP/TI 

•4U.i!^Tic  rpoircTS 

U4r  or  TIT44IUH  14  H4LUST1C  rnCJCCTS  A^I4/T1 


Hicrovir.LD  ST4r40TM  440  4ic*oC4r.r.r  r4orr.RTir.4  or 

41.0HI41MI.  HeRVLLIUH.  TIT44IOH.  440  4404r.SlU<« 

4/32/11 

SMr4H  STPr40TM  rNorMTir.p  or  «iM47r.o  m.htluioh  -ioihts. 

.IOI4I4C  5/3P/1I 

ftHr.44'9T4r40TH  morpRTiRS  or  Rr.nvu.iUH  4/ii/ii 
9>H04T-TtHK  ELCv 4TRO- TfHrr.4 41  imr  cRREr  rnorr.RTir.^  or  r»>2e 

04  S 300r  RERlttlUH  4/1/11 

&0LD»R|4C  or  OrRILLIOH.  JOI4I40  4/35/Tt 

P141IST1C4L  444LTSI&  04  HECH44IC4I.  rRorFRIIRS  OR 
Or.DVLUIUH  TU4I4C  10/S/10 

• r.4R  Rr,SI&T44Ce  or  HRHILLIUH.  C041I4G4  4/3«/1t 


r4HRIC4TI04  440  F4IWIC4TI04  COST  Or  ReHYLLIUH  4r,H0r4  44RS 
1/W/11 


rrVRSlE  4440I4C  14  H4IITR4S  | T 1 C ST4t4LESS  STEELS 
StiESEOUE4T  TO  NE4T  TRB47HENT  14  H44TE4SITIC  STEELS. 
EmtSICSL  HrT4LLU«0T  1/19/11 


EBHYLLn'4  4oLOV 

ETCMI4G  440  CHE4IC4L  ««4CH|4i4r.  or  (/>C«4Lt/>T. 
SF.CO404HV  r 44A  I C4T  104,  Slf«r4CE  TMr.4l4E4TS, 
BEETLLIUH  4LtiOV  11/34/10 


Ll)l|tMC44TS  EOR  HlCM-TE«4rEfl4Tl«E  SrERIC4L  EE4RI4QS 
10/10/10  « 

UIWIIC4TI04  440  EE4RI4GS  4/9/11 

4EMi04S  H4TERI4L 

Sn/.CT104  or  4 EELLOVS  H4TE4I4L  ErPOSEO  TO  S4LT  •4TER 
CT^4I4|4G  M2S,  CO4N0SI04.  5T4I4LESS  STEELS.  TIT44IOH. 
440  4|C4EL'E4SE  4LL0TS  4/1/11 


eretlliuh  sheet 

EERYLLIUH  sheet  EHOrHlTIES  2/2S/1I-C 

mOEERTlES  or  CROSS-ROLLED  BERVLI.IUH  SHEET  9/29/11 

RIO'*4EOIC4L  H4TKR14LS 

Rl  Rl  inGR4EHl  C |Nror««4TI04  DE4LI4G  »ITH  MET  4L  |MEI,44TS  440 
HIO-MEDIC4L  M4TERI4LS.  ST4I4LESS  STEEL.  TIT44MJM. 
COR4LT-R4SE  4LLOTS  12/19/10 


REH4V1DR  or  RERVLLIUM  040EH  MtE ER VELOCI TY  IME4CT. 
EROrERTIES  9/4/11 


RERVLLIUM  EROEERtlES.  E 4RR  I C4T 104 . 440  J0I4I4C 
10/9/19-C 


GE4EII4L  TECHMOLOOV  OE  TIT44IUM.  COLUMRIUM. 
R1CKEL-H4SE  4Ll/>YS  440  MORON  4/S/1I 


RERVLLUH4  US4GE.  EROEERTlCS.  440  F 4RR  I C4T  104 
10/20/10  C 


RERVLLIUM  EROCESSlRQ  4/9/11 


RH42I4G  440  JOI4I4G  OE  RERYLLIUM  440  ITS  4LLOV5 
1 /1/Tl 


RR*4tl4G  4M-3S0  ST414LESS  STEEL  4N0  4LL^V  UK 
4|C4fLL'R4SB  4LI.OY.  JOI414C  12/33/10 


RR47I40  440  JOINING  OE  BERYLLIUM  440  ITS  4LI21TS 
I /1/11 


442I4C  FILLER  MET 4LS  FOR  T1T441UM.  JOINING  3/10/11 


CuE44l4C  440  SURE4CC  EREE4R4T104  OE  RBRYLLIUR  E4RTS  EOR 
USE  04  OETIC4L  EOUIEME4T  12/14/tO 

CO4TI40S  04  E4BR1C4TE0  BBRYLLiUM  E4RTS  TO  I 4CRB4SE  THEIR 
EmisSIVITY  I /22/1I 


RR47I40  OE  T1T44IU4  TO  T44T4LUM.  JOINING  2/23/11 
RR47I40  or  COU>MBIUM  TO  COLUMRIUM,  JOINING  2/3/11 
HR4Zt4G  or  4LI/MINUM  COLOEL4TE.  JOINING  9/23/11 


ri'>rrricir«cT  or  THri»M4t  «SE44Si04  or  4 eerceni  rko 

RERYLLIUM.  ERORERTIES  S/24/11 


0OMr4TIRILtTV  OE  4LURI  HUM.  T1T44IUM.  4HD  BKRYLLH/M 
4LU0TS  RITH  ETHYLENE  OLTCOL,  CORROSION  9/10/11 


BR4ZI4G  or  T1T4NIUM.  TIT4n|UM  TO  INCONEL 

NlCkE.L*  R4SE  4L1.0Y  JOINING,  *N0  CORROSION  or  JOINTS  Or 
THESE  M4TERI4LS  |M  ROR4TED  R4TER  1/14/TI 

HR42I4C  OE  TIT4N1UM  440  flRCONiUM,  I0I4|NC  I0/9/T0 


COSTS  OE  beryllium  IH  SE4CC  SYSTEMS  4/9/11 

INlvELOrMEHT  440  USE  OE  BERYLLIUM  / 4LUMIMUM  L4MI44TES. 
1014140  9/21/11 

EERECT  or  STRESS  OONCEMfR 9T 104  04  THE  ST 4T I C STRENGTH 
r«OESRT»Cft  OE  BERYLLIUM  S/29/11 

ETMVI.E4E  OLYOOL  CORROSION  OE  TIT4R1UM.  4LUMI4UM.  440 
RERYLLIUM  1/39/11 

r4TlGUE  ERORERTIES  OR  4|CrBL'B4SE.  441) 

r/iR4i.t- R4SE  4LI/IYS,  BERYLLIUM  44DTIT44IUM  440  OOLUMBIuM 
4«  ixirs  9/2S/1I 


FILLER  MITT4LS  FOR  BR4ZI4C  TVER  319  ST4INLESS  STEEL. 
JOINING  1/19/11 

• ELOING  440  NR42IMG  H I GH  - T F.MR  RR  4T  llRF  M41R.Rf4IJ».  JOINING 
1/24/11 

4RITT1.E  ER4CTURE 

HMITTLY.  VRRCTiJRR.  I4  H I QH- STRR4GT  H STEEL  THRR.40  r4STR.4ERS. 
C04MOSI04  lO/t/TO 


rrru.Ts  or  C4Dmium  on  tiT4nium.  corromon  1/21/I1 


M»4I.1H  M4C4ROS  440  ST4404R0S  04  H440LI4G  BERYLLIUM 
S/14/11 

Mrr.HlNKO  4HD  ENYMC9L  EROEBRIIBS  OE  BEBVLLIUM  9/2/11 

«»rM4NiC4L  FROEER1IES  OE  BKRVLLIUM  RT  CRYOGENIC 
T»MrRR4l.iMES  2/II/1I 


C40MIUM  »mHMITTI.EME4T 

mrct  or  TrMrr«4loRr  on  C4nMit<M  rMHRiTTi.FMFNT  nr 
high-strength  STr.EI>.  CORROSION.  r3l4TI4«|s  3/N/II 

SOI. 10  r.4r>MiuM  RMiiR tTti.rMr:4T  or  tiT4nium  rlioys. 
c:orhiision  I /I  I /t  t 
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C4*T  I «a 
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A -4 


X- 

t 


r»*4«ttc  <«ntD  ro«  u&t  ix  C4Kti*io 

H'4/9* 


C04T  I *«0S 

4DHP4I0*  OX  THICK  XltH  CO41IM01I  OX  7l«0O*«IUH  *M0  CMKOHIUH 
OH  &TMlt  !lUMTK4te9  4/l()/7t 


} 

M 


<y>«TI»unut  C«*T|MO  ox  Nir«fL- MKirC  4LU>VA,  XIIODUCTIOH 
r>«vxi/tx<4X.irT  ox  c*iT  C0uu«iium  alloy*.  C4STt«0 

XU«H4Cll  nt*lOH  4Hf)  TVXXIk  4H0  C4»TIHC  XOUlXHPtfT  | HVOLVPO 
|H  TMX  VltLTtHO  4H0  CK*T|NO  OX  TlT4HUll«  I/7I/1I 

1H«»0**44TI0H  OH  TIT4H1UH  CKSTIMQ  XNOOUCT*  I/2A/Y1-C 

1HVX>Y«4XHT  r4*TtHQOX  4Lt'HlHUH.  XKOOUCTIOH  2/74/Yl 

r4»TlHG  4L»OY  nRVlU)pi4f,i«T 

COLUHHIUH  CA*TIHO  4LIOY  DPV^LOXHEHT  A/74/11 

r.AftTiHn  pouiPHX.Ni 

PtWH4rp  OXSIOH  4HO  TYPXS  4N0  CASTIHfl  poUiXHXWl  I HVOLVPO 
ID  THX.  HX.LIIHG  4H0  CKSTINQ  Of  TITANIUM  1/26/11 

C4MIHG  P4CTOX& 

P44  TK4MSXOXT  AlftCXAXr  C4STIN0  P4CTON&  4/1/11'C 

CA5T|t»0  TP.CMHOLOOV 

TITANIUM  CASTING  TeCHHOl/)0y  3/»/TI 

CAftTiNOS 

XnOXPATie&  ox  ALUMINUM  CASTING*,  2/2/11-C 

ppnxxxTirs  ox  titanium  castings  */4/ii 

SOUMCXS  ox  COLUMtIUM  ALLOT  CASTINGS  11/3/10 

CMPMICAL  MACHINING 

nCMING  AND  CHXMICAL  MACMININO  OX  I^Ck  ALU>T , 

SPCONOAAY  PAMICATION,  SUHX4CX  THrAlMCNTS. 

NXAVLLIUM  ALLOT  11/24/10 

CHXNICAL  milling 

CHPMICAL  MILLING  OX  Tl**AL-AV  TITANIUM  ALLOY. 

SX.CONDaNY  PAWlCATlON  */10/11 

PXPXCT  OX  CHXMICAL  MILLING  ON  PATIOUC  XNOXXRT I KS  OX 
MACHINXO  TI**AL’AV  titanium  ALLOY.  SXCONOaRY  XAWnCATION 
1/2A/1I 

rrCHAWTS  AND  OPKNATINO  CONOITION.A  XO*  CHXMICAL  MILLING  OX 
TIIANIuM  ALLOYS,  SCGONOAIIV  PAWlCATlON  3/1A/1I 

CHROMI UM 

Cvo  nOATINGS  ox  chnomium  on  iron  xoxoxx  xaxticlc*. 

XriNOP.R  MCTALLUROT  11/2/TO 

CHNOMIUM  PLATING 

CHHOMIUM  PLATING  OX  AN  OVPNSIXX  HOLX  DNlLLPD  INTO  A 

iy-axm  stainlx.ss  stxpl  invxstmxni  Casting,  coatings 
2/2/11 

CuXANI NC 

n.PANING  AND  SUNXACX  XNPXAXATIOn  OX  HKNTLLIUM  XA«TS  PON 
USX  ON  OPTICAL  XOUIXmXNT  12/14/10 

Cl.XAH|«C  OX  TI-OAL'AV  TITANIUM  ALLOY.  OOXNOSION  TANAACP 
1 /A/Yl 

n.XANINO  0»  tl*0AL‘AV  TITANIUM  ALLOY  XO*  XX 
XXI^INO  XXRXAIIATtON  S/2A/11 

MXTMOfM  AND  MATXXIALS  USED  |N  AWASIVK  XLASTING  OX 
MXTALS.  CLEANING  A/0/11 

COATING 

OXNXXAL  INXOXMATION  ON  AN  ALUMI  NUN- MANGANpSR  ALI/lY 
XI  AT  I NO  system.  coating  S/lO/lt 

TXCNNIOUXS  OX  COATING  OX  XONOUS  tU«ST«ATX  NlTH  A THIN 
XltM  ll/S/tO 

l*«»  ti¥  titanium*  COAT  ED  COXXXA  AS  CATtlOOX  MATXXIAI.  XON 
» • A.nNOXLAT  INC.  nf/ATf«C  A/A/T) 

•VAHAOltHA  rOX  lINX  A*>  A •PAN'XX.M'^TANT  rOATING  TO  MX 

APXLixn  TO  titanium  tl/W/1* 


ALUMINUM  ALI^Y  RLECTAOXLAT  I NO  XNOCX.A*.  COATINGS 
3/S/1I 

ALUMINUM  XLATINOS.  COATINGS  S/2A/1t>C 

. A1AIM1NUN  XLATINO.  COATINGS  S/2C/T1‘C 

AMOnitING  OX  TITANIUM.  COATINGS  2/11/11 

CHXMICAI  AND  XlXCTKOCHXMI  CAL  XINISHInC  OX  NiCkX.L  AND 
Nir«XL-HASX  ALLOYS.  COATINGS  S/A/11 

CHROMIUM  PLATING  OX  4D  OVRRSIZX  HOLE  DR  I LI.X.D  INTO  A 
11-4XH  stainless  steel  INVESiMfHT  CASTING.  COATINGS 
2/2/11 

COATED  REXNACTORY  METALS,  COATINGS  4/2/TI 

COATINGS  AND  SuRXACe  TRP4TMXNTS  XO*  TITANIUM  ALLOTS 
1/I6/1 1 - C 

COATINGS  AND  PROPERTIES  OX  RP.XRACTORY  MET  AI.S  4/21/11 

COATINGS  rOR  XOAMED  METAL,  NICKCL'RASE  AUXIY.S  4/A/Tl 

COATINGS  XOR  PREVENTING  STRESS  CORROSION  IN 
ALUMINUM  ALLOYS  CORROSION  S/20/11 

COATINGS  ON  XAHRICATEO  BERYLLIUM  PARTS  TO  INCREASE  THEIR 
BMISSIVI1Y  1/22/11 

COMPARATIVE  INXORMATION  ON  THE  EXPECT  OX  SHOT  PEXHINQ  ON 

MEAT  TREATED  titanium  ALLOY  TI-AAL-4V,  COATINGS 

A/0/71 

COMPATIBILITY  OX  TD  N|-CR  RITM  SILICIOE  COATINGS, 

NICKEL-BASE  ALLOYS  2/lt/ll 

COMPATIBILITY  OX  61L1C10XCOATE0  COlUMBIUM  COMPONENTS  AND 
NICKEL-BASE  ALLOYS.  COATINGS  4/1/11 

COMPATIBILITY  OX  TITANIUM  RITM  CADMIUM  COATINGS. 

CORROSION  S/23/11 

CVD  COATINGS  OX  CHROMIUM  ON  IRON  fOAOER  PARTICLES. 

PONDER  METALLURGY  11/2/10 

OIXXUSION  OX  DIXXUSEO  N | CK EL* C AOMI UM  PLATING  ON 
Ml OM-STRENGTM  STEELS,  COATInQS  lO/IS/10 

EXPECT  OP  TEMPERATURE  ON  CADMIUM  EMBRITTLEMENT  OP 
MIOM-STRENOTH  STEELS.  CORROSION,  COATINGS  2/R/Tl 

EXPECT  OX  COATINGS  ON  THE  FATIGUE  PROPERTIES  OX  TITANIUM  ^ 
2/IB/Tt 

EXPECT  OX  CXJATINQS  ON  CADMIUM  PLATED  Ml  CH- 5TR  EnCT  M STP.EL 
S/2R/11 

EXPECT  OX  OOLD  PLATING  On  THE  XATIGUE  XROXX.RTIES  OX 
STAINLESS  STEELS.  COATINQS  S/T/11 

ELECTROCHEMICAL  POLISHING  OX  TITANIUM.  COATINGS 
4/2R/T1 

BLBCTROCMXMI  CAL  POLISHING  OP  TITANIilM.  COATINGS 
3/l/TI 

ELECTROPLAT 1 NO  OX  A06I  ALUMINUM.  W^ATlNGS  12/2/10 

ELBCTROPLATING  GOLD  TO  MAGNEM(/N,  COATING.S  1/21/11 

EI.EC7NOPLATINC  1 ITANIUM  NltM  CXIPPKR  OR  S I VR  , WlATlNQS 
1 1 #30/10 

ELX.rrROPOLISMINC  OP  TITANIUM  ALIOTS.  COATINGS 
2/1A/11 

X.I.PCTROPOLISHI  NG  OP  NICKPL-RASE  AHOYS  AND 
T IT  ANIUM- BASE  AI.I^V.S.  COAT  | nOS  lO/WMO 

ELIMINATION  OX  CORROSION  AND  CR  ACn  I NIi  IN  TITANIUM  NlCKri. 
PLATING  BANKPTS.  C/lATINOS  3#22#11 

OXNANAt  INPOHMATIOd  ()D  AN 

Al.UMlNi/M- MANOANX.se  Al.UOY  PLATING  PNOr.XSS.  COATINGS 
A/2R/1I 

ool.D  Plating  on  titanii*m  ali/iys.  i:oatinos  n»a#h 

MIGN  TXMXPRATuRX  coatings  VOR  aluminum  I2#1n«10 

MYOHOGXN  PMAIIP  op  Tl-AAI.'AV  TITAN||*M  AMin  IRiNING 
CHMOMIIfM  Xf.AtlN/i,  COATINGS.  ri»NNI»s|UN  T#1#Y| 
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I0V«TIV1C*TI0«  0'  •*)  4t.tOV 

ittrcT«o^t«r»«o  raocffsi.  co«Tti*ot  4/ti/ft 


•ncftVL  101  roo  uii  \n  4 rMt»&uoitRD  svstcm,  co4TImqi 
• M /t| 


41  m,IDnil4PHY  OM  CO440ftt0«  440  CrUKORtOW 

OUtCKM  I 41  LtYV  01^  f4-IS  COtU*4RlU>4.  M|CHRL‘'44ftf  4tl/)Y0 
««D  C044LT*«4&I  4tL0VS  0/14/Tl 

4«4tlH0  Of  GOLU«40IUM  YO  COLU*«»IU««.  JOI«MhO  >/)/Y1 
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fl.*Tl«0  440  •4LDI40  Of  YlY4«mm.  CO4YIM0&,  JO|N|«tO 
0/0M1-C 

fL4Yl«lO  44D  flMIONINQ  Of  YIY4H1UN,  C04YIN0S  lOfO/TO 

f<.4Tf«MI  Of  CLItCYROteSS  4IC4CL  0«  4UM((4U«4.  CO4TI«0S 
II/IOMO 

fL4TI*tO  Of  C4f>4tU««,  NlCfCt  44D  COffCR.  C04T1WQS 
4'I4/11 

fL4Yt«0  Of  YIY44IU««.  C0  4TI4Q&  10«l/10 

ftOCROURCS  fO«  S(«f4Cl  fOLISMfNO  TIY44IUM.  C04TI4QS 
2/|}/Y1 

fN0Ce9S  r04  RRIOHY  fOLISHIHO  YIY4N1U4.  C04TI4QS 
1/20/Yl 

ffOff.RYlf.S  Of  OVI04YION  RCS1SY44T  SUf|44LL0V  fOILS. 
fL4Y|NU««,  COAYINQS  4/2)<tl 

PROYf.CTIVt  C04T|NGt  >^4  COLUMRIU^  &/24/T1 

• ffLCCYIVlTY  fNOfRCITieS  Of  4LUM1WU4  CO4TI40S  lO/WlO 

• f.4R  4BSIST44CR  Of  BffYLtIUM.  C04TINQS  6/24/TI 

C044LY  4ULOV. 

^ fHOfMTlBS  Of  TTffS  314  4N0  304  ST414LR95  STfCt^. 
V|Y4LLIU^  IL40&1  C044LT  4LLOT.  TI’04t-4V.  44D 

Yl*1  1V‘I1C«-341.  YITANlim  ALLOYS  3/20M1 

C04AI.Y  SUff.RALLOTS 

AY4UCTIMAL  SYABILITV  1M  OOtALY  SUfRAALLOVS. 
physical  NRYALLUROY  11/10/10 

0O4AI.Y-  OASf. 

• fLDlHO  YeCHMiOUf.S  Of  TITA41UN-  HlCKeL-  AND  COBALY'HASB 

ALLOTS.  JOINING  3/22/YI 

COOALY'OASe  ALIOT 

fOMHIHO  AND  OfLOINO  Of  LAOS  COOALY'OASB  ALLOY  SHRCT. 
JOINING  12/lS/Ye 


J 

J 

] 

J 


PAICYlON  CMAHACYCRtSYlCS  Of  SYBLLlTf  A ON  STf.LLlYE  A IN 
SLIDING  CONYACY.  COOALY'OASB  ALLOY  i/|WY1 

«4ir40C4AC«tNQ  |N  4BL0IN0  LAOS  C04ALT-RASR  ALLOT  BBLLOAS . 
JOINING.  SUfRAALtOTS  S/24(11 

PAOPfUTtfS  Of  LAOS  COAALY  44.AC  ALLOY  AND  4RNB  41 
NiCAfL'NASe  ALLOY  A/3/T1 

HtlON  AND  et.fVATfO  YRNffRAYURf  fAOPRNTieS  Of  HSIOB 
COAALY'fiASe  ALLOT.  Sl/fCAALlOYS  3/23/Yl 

COOALY- 4ASB  ALLOYS 

4l4LtO(WlAfMlC  INfOfHAYlON  DfALING  N|YH  HfT  At  IMPLANTS  AND 

NIO-MfDirAL  NATfNlALS.  SYAINLBSS  STREL.  YITAN|uM. 

COAAt.T'RASe  ALIOtS  17/IS/YO 

4INLIOONAPHY  ON  CON40SION  AND  STRESS  CORNOStON 
NLSCffY  I Rl  LIYT  Of  fS'AS  COLUMRlL'M.  NlCARL-HASR  ALLOYS 
AND  OORALTRASf  ALLOYS  A/lA/YI 


mRNOMON  AND  STRESS  CORROSION  Of  N)CHEL'HASE  ALLOYS, 
CORALY'RASR  alloys  and  OOLUMRtUM'RASE  ALLOYS  A/1A/YI 

r.RArAINC  Of  HS'fS  RBLLORS.  LROS  CORALT'RASE  alloys. 
CORROSION  f/l/Tl 

PAY  I out  PROfERTIRS  Of  N|CRBL'BASE  AND 

CORALY-RASR  ALIOYS.  RERYLLIUM  and  titanium  and  Cm.UMBIUM 
ALIOTS  R/2S/1I 

aiRAl.Y-MASt  AMOY. 

lOINiNG  Of  Rl'St  COBALT-BASE  ALLQY . Nf.LOINO  11/10/YO 

CORALY'RANf  Sl/f RRALIOYS 

fHTNlTAL  MfYALLURflY.  Ml  CRnSTRUCTlRIf.S . AND  fNOff.NTIRS  Of 
mRAI.Y*«A»r  SUffNAMOYS  AND  NtrAEL>BASE  SllfRRAMOYS 
Y f 10  « Y I 

Cl»l  i.HRI  i«M 


COLUMBIUM  CASTING  ALLOT  DEVELOPMENT  R/IA/YI 

COMP Art  it LtTY  Of  SILlCIOff'COATCO  COIOMBIUM  COMPONENTS  AND 
nicabl'Base  alloys,  coatings  4/WYI 

CREEP  BITBNSOMBTRT  TEST  METHOD  fOE  COATED  COLUMBIUM 
PANELS  3/IA/TI 

EPPRCT  OP  MYDNOOSN  ON  PROPERTIES  AND  PAILURE  OP  T|-AAL*AV 
titanium.  2014'TA  and  TOTA'TA  aluminum.  ANO  R'AA 
COLUMBIUM.  CORROSION  1/4/11 

EMR4ROOEO  TANTALUM  COLUMRIUM  ALLOTS  R/2A/T1 

EYPIOSIVE  RELDING  OP  CI2AT  COLUMBIUM  AND  TI-AAL'AV 
TITANIUM.  JOINING  12/21/TO 

PATICUE  PROPERTIES  OP  NICAEL'BASE  AND 

COBALT-BASE  ALIiOTS.  BERYLLIUM  AND  TITANIUM  AND  COLUMBIUM 
ALLOYS  A/2S/1I 


fORMINO  AND  JOINING  Of  B0TA-1RR  TANTALUM  AND  C-I2AT 
COiA/MBtUM  ALLOTS.  SEO/NOARV  fABRICATION  T/1/ll 

fUSlON  RELDINQ  Of  fSfS  AND  TZM  ALLOYS.  JOINING  Of 
COLUMBIUM  AND  MOLYBDENUM  ALLOTS  11/6/10 


fl/TURB  USES  Of  COLUMBIUM.  TANTALUM.  AND  RHENIUM 
1 /A/TI 

GALVANIC  CORROSION  BETREEN  COLUMBIUM  AND  TITANIUM  |N 
AQUEOUS  SOLUTIONS  1/2 /II 


GENERAL  TECHMOLOOY  Of  TITANIUM.  COUlMBlUM. 
NICAEL-BASE  ALLOYS  AND  BORON  .4/S/II 


PHASE  DIAGRAMS  Of  COLUMBIUM.  PHYSICAL  METALLURGY 
12/22/TO 


PROTECTIVE  COATINGS  fO«  COLUMBIUM  5/24/Tl 

RANGE  Of  COLUMBIUM  CONTENT  IN  SUf ERCONDUCTOR  ALLOYS 
CONTAINING  COLUMBIUM  I0/1/T0 

SOURCES  Of  COLUMBIUM  ALLOY  CASTINGS  11/3/TO 


TERNARY  PHASE  DIAGRAM  Of  N1CREL-  TITANIUM-  COLUMBIUM. 

physical  metallurgy  1/20/11 

THPRMAL  COEPPICIENT  OP  E*PANSI0N  fOR  COLUMBIUM. 
PROPERTIES  4/20/11 

RELOtNG  OF  TANTALUM  TO  COLUMBIUM,  JOINING  3/l/TI 

COLUMBIUM  ALIOY 

COATED  COLUMBIUM  ALIOY  TESTING  PROGRAM  12/14/tO 

PNOPP.RTIES  AND  PABRICATION  Of  CB-1S2  COLUMBIUM  ALIOY 
12/IR/7D-C 


STRESS-STRAIN  PROPERTIES  Of  C103  COLUMBIUM  AUOY 
I 1/20/70 

COUH4BIUM  ALLOYS 

CREEP  PROPERTIES  OF  COATED  »ND  UNtOATfO  COLUMBIUM  AUOl  S 
1/2/71 


CREEP-STRENGTH  PROFERTIES  Of  COATED  COLuMBIUM  ALLOYS 
1 1/23/70 

DEVELOPMENT  Of  CAST  COLUMBIUM  ALIOYS.  CASTING 
10/21/TO 

MACHINING  AND  fAHRICATIDN  Of  Cni.«H4BIUM  AI.10YS 
10/21  /10-C 

OA  I DAT  ION  RESISTANT  COU/MBIUM  ALIOVS.  CORMDSION 
1 /IS/TI 

PROff.RTlES  Of  B'AA  AND  fS-PS  CniJtMRIUM  Al.lOYS 
10/22/70 


properties  Of  COATED  AND  UNOnATEO  rR7S2  AND  Cl /AY 
COLUMBIUM  ALLOTS  |/2I/1I 

SPOT  AND  1>EAN  RKI.DINC  OP  COLUMBI1H4  AI.IOY.H.  JOINING 
1/21/11 

tiSf.  Of  C0M*MI||UN  Rl.lOY*-  IN  A Tt>«H|NP  APf.llATION 
lO/t  /70 


J 


m«CT(mr  tduOmnkk«i  pnoffftTiKK  or  ««riAL  natrii 
Co*Aros  iTCft . rtRRR  nr.i  NroRCRO  >«RTALh  zn\f 


RrA««  •9,\.n\nQ  09  COUU«4RIU«'RA^r 
II  /M/ie 


Hi  OH*  MOOULus  riRr.RS  roR  m NroRcr^r*#!  or  roLtHru 

HAir.RIAl>!i  rON  GAS>TUHII1  tilt  rSQt«ir>,  r()HrO!MTr!> 
10/14/70 


«AA|>.  At  LOTR 


r/>«RnA|0^  Adi)  RTAr.S!^  COAROMOM  or  HI  rAf.l.- AA!kR  AUI/)TS 
CORAI.T*  HAAS  AMX>yS  AdD  COIAIHRI  UH' RAAR  AU/OVS  A/|i 


IdrORHATIOd  Od  TlTAdUJH  MATR|A  COHroAtTRS 


OAtOATIOd  «f»IAlAdClt  or  COUUHIIIUH- RASr.  ALIOVS 
I}/1J/10 


CORHOS lOd 


IdlRRACTIOd  DURINQ  DirruSIOd  ROdOldQ  Or 
ROROd  AdO  HOftSiC  rtHKRb,  COdf  AT  I Al  L I T V • 
riRFR-ReidrORCRO  HRTA|>.  COHROSlTRS 


COUdfRiiM- RAAR  AU4OT& 


HAOdf  «•  1 UH- GR  ARMIT  R COHrOSITRA  ASD  POdOKRr.D 
HAndK&iUH  ALLOYS  TOR  USP.  |d  COHroSlTPS 


OAlOATIOd  RPAIATAdCr  Or  COLUHRU'H' RASP  AU/lYS 
1 /A/T| 


COHMOS (Od 


OAlDATlOd  RPHAVIDN  OR  rXldPOSlTPS. 
n RPR-REI drORCBO  dRTALS.  CORROSIOd 


fROCr.PDIdCS  or  RBrhACIORt  COHPOSITRS  dORdldO  OROOP 
l/IA/71 


HlGH-rdPROT  RATR  COHPACTIOd  OK 
POdOPM  dPTALUiROY  5/J/1I 


STARILITV  AdO  COMP AT  I B ( L I T V OP  COdPOSlTBS  AND  HPT  At 
PlRF.RS  USRD  IN  CO*nACT  AITH  01 MRR  MATP.RIALS  l2/1 


OOdPAT  I Rt  LItT 


Af.iH«|to(^  COdPAT  I Rl  LITY  . CORROSlOd 


TMAdSVKRSP  STRENGTH  PROPRRTlBS  OP  ROROd>  AI.UHI  NuH 
COHPOSITRS  WlS/11 


rridPATlRILlTY  or  IOIA-TA  ALUdIdUd  Id  dZOA 
4/1/71 


CORROSION 


dPL/ING  AND  HACHlNIdG  OP  Rr)Rnd  COMPO>ITKS.  .IOId|dQ 
SeCONDARY  PABAlCATlOd.  P I APR-R B I NPOR CPD  dPT ALS 
4/2/11 


ALUHIdUH  AdO  STAIdLPSS  5TKPL  ALIiOVS  Id 
CASKS,  CORROSlOd  12/V/10 


COHPOSITIOdS 


COHPATIRILITY  OP  TlTAdlUd  AITH  ISOPROPYL  ALCOHOL 
CORROSlOd  2/t/1l 


OOHPOSiTlOdS  OP  5UPBRALLOY5 


COdP A1 I Rl LITY  op  TI-SAL-2.SSN  TllAdiuH  ALLOT 
CORMOMOd  2/t/7l 


COdSTRUCTlON  MATPRIALS 


COHPATIRILITY  OP  CONSTRUCTION  HATBRIALS 
CORROSlOd  4/12/tl 


CO«APAT  I Rl  LITy  op  STAldLP.SS  STEBl^  |N  CONI  aCTT  RITH 
HYORAZIdR  HYDRATB.  CORROSION  2/«/Tl 


CONTRACTS 


rOdPATI  Rl  LITV  OP  COdSTRllCTIOd  dATKRtAI> 
CORROSlOd  4/12/11 


OPdPRAL  INPORdATIOd  Od  riBBR-RBIdPORCBD  dPTAL  COdPOSlIRS 
CONTRACTS  T/13/11 


A-  2PA  STAINLPSS  STPBL  Id  HY OMOGPd 
11/11 


COPPER 


COdPAT I Rl LITv  op  dATKRIALS,  CORROSlOd 


COdP  AT  1 Rl  LITY  OP  COPPPR,  STAldLP.SS  STPRI. 
Id  DBIOdlZBD  RAIBR,  CORROSlOd  1/2Y/7I 


rodPATlRlLllT  OP  ISOPROPYL  ALCOHOL  RITH  T 
111  Adi Ud  ALIOY,  CORROSION  T/14/11 


CORROSlOd 


rOd»Al I Rt tITT  OP  TITAdlUH  RITH  CADHI UH  COATldQS 

a>dRosiod  s/zs/ti 


alloys  RITH  OklOATIOd  RPSlSTAdCB  Id  AIR 
diCKRL'HASe  ALLOYS,  CORROSION  12/2 


COdPAT IRILITT  op  LlOUiO  SODIUH  AND  dAd 
S1AtdLC^S  S1PBL.  CORROSION  4/IR/TI 


ALU««ldUH  COHPATIRILITY,  CORROSION 


RKHAVtOR  or  RPRYLCO  25  Id  HOI  -»PA  OR  JP5 
COPPPR* RPRYLLI UH  ALIOY . CORROSION  S/ 


JHI NG  NITRIC- AClO. 
■rrl-rask  allots.  ' 


rOdPAT  I Rl  LIT  V OP  dAIBRIAUd  Id  RR{ 
rr>Rao^lOd  op  StainlkSS  STBKLS.  * 

Al.tfdfdiMi  A/lR/11 


RBLLORS  L*SKD  Id  LIQUID  SODIUM,  CORROMUd 


RIRLIOGRAPHT  on  corrosion  AdO  STRESS  CORROSION 
SUSCBPT  I Rl  LITY  OY  PS-P5  COLUHRIUH.  NICRBI'RASE  AI.IOYS 
AdD  CORAtT-RASe  ALLOYS  A/I4/II 


RRATldG  or  TiTAdlltd.  TITANIwd  TO  IdCf'dM 
dlCd*l-HA**t  ALIOY  JC’IdidG.  AND  COR«f)MO**  Of 
THBSr  dATf  RIALS  Id  HOR  AY  KD  • Al  PR  l/lA/71 


r,l>dPA‘«  I Rl  I.ITy  or  •ARACldC  MEAL  RIlH  dITROGPd 
7/2iy11 


tl>d*>  At  I Rl  LI  tY  OP  dPTAI>  dllM  HIGH  PRE^M-Rr  HTnHOGPd 
CORROSION.  dtCAKL  RASP  ALLOTS,  SlAINLLSS  SIP.r.LS 
1 «A/1I 


PN1  I ng  •,‘thpss  roRRn»'iod 

LORROSIOd  S/2DMI 


IXlATidOS  r-(>d  PN 
AI.UdIduH  AuU>YS 


C/MkROMON  AND  U»dP  A1  I Rt  i.1 1 Y OY  fOtO  ROMA  lYPP  Yl« 

stAtdi.rss  SIPP1  )/i/ti-C 


rOHPARATlVP  STRpsS- CORROMOd  PMOPY.NTIY:s  OY 
RSI  GRADY  dARAGlNG  S1YPL.  COMROStOR  4 


PARRiCAtlOd.  PROPYRTtP.S.  AdO  QldP  41  1 HI  LI  1 Y OY  PORO</S 
IIIAdllHY  rOR  S^JRCICAL  IdPLAdlS.  CORROSION  A/2S/7 


GYdPRAL  dATPRIALR  COdPAT I Rt LItY 
IR/IY/TR-C 


CORROSION 


Al.(rd|di*d  AdD  MAIdl.pRS  SlKM 
OASY.S.  CORROSION  12/d/TO 


SIARiLllY  AdO  U>dPATlRlLITT  OP  COdPOSlTPS  AdO  HY:T  AL 
»*Rrd*>  LSY.O  Id  tOdlACI  RltHOlHYR  HA1YN|AI,S  K/l 


COdPAT  I RILIIY.  CliRMOMUd 


rn«*«TMIIi.lT1  or  TIT4itli;fl  •IT«  MOrnOfH.  AI.COHQL, 

ro««n«io« 

nr>««r AT  1 »i i.iT^  or  matvkiai.»  in  arD  ri>««iNn  •tiTKiC*4Cin. 
million  1 0*1  0»  flTA)Ht,lt^»  >TfruS.  Ml  CKf!L' ALtilTf.  «mO 
AlA»^l  Mi'«  • /I  1 

COM4  AT  t «t  l.ltT  nr  A*2t«  ITA1MLIt&»  STftKI.  IM  MVOMOOrM, 
COMMOMOM  tMV/11 

m^ATATIIIILlTT  nr  ««ATIIIItAUS.  COMIIOStOM  •'It/ll'C 


roBMo^iOM  or  rMi}*»*«  fiT AiMi.rss  Atr.ri,  i/wvi 
COMMOSIOM  nr  *3to  CAHHuiii7r.o  strr.u  riNioM  nrAr 

1 / 1 «/T  i 

CDACK  rAtLimr.!^  |M  f«Mi  MAMAOiMn  STrr.u  ar.suuiiMn  run** 
ULTM4^0M|C  CtrAMIMQ.  COfMIOXtOM  W21/1) 

rMACMiMC  m>riMC  r*orrsstMO  or  ‘Ii-uv-hci»“>4l 

titanium  6PRINQS.  MRT ALtOOM APHV . COIAO&lDM  4/l3#V| 


rOMP  AT  I HI UITT  or  TITANIUM  AITH  CADMIUM  COATIMQS, 
r/tmiONiDM  k«)3/Ti 


CAACAING  Of  H&>2k  Afl.LOVS.  LAO^  COHALT'HAkf  AUOYS. 
CORHOSIOM  7/W7I 


roNf4Tiii}i.iT«  nr  matahiaus  aitn  nrij.Ar.  urn  pumimg  mithic 

Ann.  coAAOAiOM  i/22/ti 


CYANinr  ^TMfSS  COHROflOM  or  STF.fL>.  Mf.TAI>,  AMf)  ALIJOTk « 
COAMnSIOM 


m«4r  AT  I HI  i.iTT  or  isorHorti.  alcohol  mitm  ti-aal>4v 

TITANIUM  AI.I/7T.  OOHHOklOM  7/14/7) 

COMP  AT  I HI  I.ITT  AMO  HRLOlMr.  OP  A-2Pf  kTAISLf>S  STKEL. 
rtHHOMOM,  IOIMImO  1 1 /20/70‘C 

rOMPAT  I HI  LITV  0»  ALUMINUM.  TITANIUM.  ANQ  HfAYtUOM 
AI.IOyA  HITH  RTMYLfNR  Ol.YOOL.  COHHOMON  «/30/7) 

CflHPAT  I HI  I.ITY  or  UlOUin  HOOlUM  AND  NAA  HITH  TYPE  3I« 
S7AINLRS»  kTff.L.  COHHQSION  4/|»/7l 

COMPAT  1 HI  LITY  or  MATRHIAI^  HITM  HVDHA7|Nf. 

NlTHor.fN-TRTHOtlOr:  AND  HRO  fUMINQ  NITHIC  ACID.  COHHO&ION 
7/IA/7I 


rrrr.n  or  hi  gh-t  rmpkh  atuhp  TRfATMPNTv  on  tmp.  comhomon 

Sr.MSTANCR  AND  DUCTILITY  OK  H 1 GH- CHHOMI  UM 
S>T*IMLeSS  STP.fLS  2/W/71 

f.rrErr  or  TrMpfHATURf  on  cadmium  emhh  iTTi.fMeNi  or 
HlOH-iTHfMOTM  STfKLA.  COHHOSION.  COATINGS  2/4/71 

r.rrECT  or  a mydhogrn  cnvihonment  on  rhodium,  cohhosion 

2/23/71 

frFECT  or  HYOMOCCN  ON  2014-TkZ  AND  22IH-TP7 
ALUMINUM  ALIX)YS.  COHHOSlON  2/P/7I 

r.rrrcT  or  myohoopn  on  tmr  rflorr.HTiRS  or 'TI- i3r*  1 1 cH'3al 
TITANIUM  ALIMOV.  COHHOSION  2/t/7t 


rOMPAT  I HI  LITY  or  MATCRIAL&  IN  0'/-ONK  f.NV  1 HONHKNTS  . 
COHHOMON  A/22/71 


Krrr.CT  or  cahhon  and/oh  HvDHOCr.N  in  fuhnace  atmosph^nrs 

ON  IN  1I3C  NlCHBL-HASe  ALLOY.  COHHOSION  4/23/71 


COMPA7  I HII.ITV  or  COrpr.H,  stainless  STrfL.  AND  ALUMINUM 
)N  DP.tON|2HD  HATEH,  COHHOSION  1/2A/7I 


r.rrp.CT  or  h2S  and  Chi>ohinc  in  natuhal  Gas  on 

STAINLESS  STEELS.  COHHOSION  7/1/71 


COMPAT  I HI  LITY  OP  MPT  ALS  HITM  H I QM- PH  f.S  S UH  f MYDHOOFN, 
COHHOSION,  niCHEL-HASE  alloys.  stainless  STEELS 
I /A/7) 

COHHOSION  or  titanium  2/17/71'C 


errECT  or  OYYOEN  on  materials  in  the  LEM.  COHHOSION 
10/20/70 


r.rrrrr  or  MYOMoafN  on  high-strength  alloys,  corrosion 
7/13/71 


CORROSION  or  SUPPHALIiTYS  |N  &4LT  SOLUTIONS. 
STRESS- COHHOSION  2/2/71 


rrrrcT  or  molten  salt  on  austenitic  stainless  steel. 

CORROSION  7/1/71 


rr>RRo*>ir>N  and  come  at  i hi  lit  y or  inconel  tip 

NlCAEL'HASr  ALLOY  IN  LIQUID  SOOfUM  4/14/71 


frrrn  or  myohoorn  content  in  ti-oal-av  titanium  hoc»kt 

«r/70H  CASES.  PROfERTIES.  CORROSION  7/9/71 


C/)RROMON  OP  A23IH  MAGNESIUM  ALIX)Y  2/2/7  1 

roRNOMON  or  TYrr.  3i»  stainless  steel  in  aluminum 

CMi/>Rinr.  12/9/79 

CORHOMON  or  IT-TEH  STAINLESS  STEEL  COIL  S RHINOS 
W / 1 1 / 7 0 

CftHROSION  or  PURE  MOLYHOr.NUM  OH  MOLYBDENUM  AU^tS  |N 
niMlLLPD  PAirH  4/1/71 

CORROSION  OP  MAGNESIUM  7/13/71 

roHHf)«>)ON  AND  STRESS- COHHOS  ION  or  titanium  and  its  alloys 

19/  I 4 /TO 


rPFEfn  or  hydrogen  on  phopehties  or  NIChEL-HASE  ai.loys 
AND  stainless  steel.  COHHOSION  l/IS/71 

ErrrCT  or  MYOHOOEN  on  PHOPIHTIKS  and  AAILUHE  or  TI-4AL'4Y 
TITANIvjM  2014  T4  and  7C79-T6  AI.UMINUM.  AND  h-6* 
UlLUMHlUM.  ('.OHHOStON  1/4/7  1 

rrrrcT  or  hydrogen  on  beta  titanium  alloys.  cohh(»mon 
I /2A/7I  -c 

rrrrrr  on  the  sthe.ss  corrosion  ehoekrties  in  human  hooy 
»Nv|HOnMEN1  or  TYPE  314  STAINLESS  STEEL.  CORROSION 
A / I /7  I 

rrrr.cns  or  hyohogen  on  titanium,  cohhomon  i2/yc/yc 


UHlHOMnN  AND  S7HESS  roRRO*>ir>N  or  N t f.*  E L • H A > F At.lOYS. 
C/<NA1.7  RAYp  ALlOrS  AND  t:OLL  N»J  l‘M-  HASp  ALiX>TS  A/Ip/71 


rrrEirtS  or  HOl-SALT  MHf.SS  COHROniON  ON  NitNEL'  and 
C()HALT-HASL  SUPEHALUIYS.  COHHOSION  10«9/70 


CJIHHOMON  AND  SthESS  C/pHRCMOn  OF  17-aPM  .sIAINlKSS  STEEL 
IN  SAIT  PATER  S/S/71 


TiiHNOMON  or  TilAN|t*H  |N  NITRIC  ACID  - rr.HMiC  CHtOR  I DT. 
sLI^TIONN  I6/4/70*C 


CliHROMON  or  TITANIUM  I0/IA/70-C 


EFFECTS  OF  CADMIUM  ON  TITANIUM.  WNHOSION  1/27/71 

ri-IMINATION  or  CORROSION  AND  CH  ACh  I Nr,  IN  TITANIUM  niOnF.L 
PLATING  HASAETS.  COATINGS  3/22  7| 

EMHH  ITT  I.EMENT  OF  TITANU'M  Hy  MLYJ-H.  fX>HHOSION 
12/17/70 


/iH>MOMON  IN  AN  rvTERNAL  R'S2  PART  OP  17-APH 
MAinless  steel  EAPOSEO  TO  LUHRICAMT  4/l/Tl 


EMHH ITT  LEMF  NT  OF  T | - I Y V - 1 1 CM  • 3 AL  T IT  ANJ  UM  NlRE  SEN  I NUv  ^ 
CORROSION  12/21/70 


CimhomON  op  2R-TA  EIRCOnIUM  ALLOYS  10/4/70 

roRHO-ION  AND  EROPBRTIIS  OP  T1TAN|um  4/|/Tl-C 

l*4/«HOMON  OP  TANTALUM  ALLOYS  |N  P LOOM  I N>  AND  ChiOH  I NE  GAS 
4 /7  I 

i;i*MHO*>ioN  or  types  30a  and  3ia  stainless  sTrri  in  liquid 

NIMMIHA  II/2S/T0 

ryMtHO^ION  AND  COMP  AT  I Hi  LI  T Y Or  COLO  ROMA  TYPE  314 
NTA|NtP»*  Nlrri  3»l/tl-t 

i«MNMnMIN  o»  titanium  in  air.  0«Y<«PN  and  NlTHOifPN  PYHAi.nT 
l,A»AN  *»)7»t|-C 

ljMNr«>ION  /•  TlSAN|i-M  AND  Ti1AN|«N  Atwt^<i.  NITM  HOOY 
P*>.|U«.  PMi’slM»Ttc  MATERIALS  1>/A/7t 


ENVIRONMENT  Ai  Errr.CTS  or  mairia  roMPOsiTEs. 
r I Hr  H • RE  I NrOHCF'.b  metals,  lohhomon  S/Ip/TI 

EROSION  REMSTANCt  Or  NICnET-  AND  COHAI.T  - RA^H 
SurEHALl/)YS  . COHHOSION  1l/|«T0 

ETHYLENE  CLYaO.  <X»RHOMOn  OE  TITANIUM.  AU»MIMl»M.  AND 
H»-HYI.LI  i'M  7/20/71 

AAHHICAIIOn.  PHOPKHTIES.  and  CftMPAT  1 hi  lit  Y OE  PUHOus 
titanium  POH  surgical  IMEI,ANTS,  WlHHOMON  P/2S/TI*r. 

M/inM«/TPN«>  and  (klNTAINEH  MAT  EM  | ALN  rtlR  I.IUi'1  O- MPT  Al 
SYSTEMS.  UIRHUSION  2/2/71 

l.AIVANir  CORHONFflS  METPEEN  «BM«'MHtt'M  AND  T I T PN  | «•«•  |N 
AUi'MtuS  SOLOTION*^  7/2/71 


cr>nND» 


a-b 


7 


iTimr.A.  cnsNosiDK 


7 /S/1  I *C 


n»««a«L  «i4Taai4i.9  C0<«p«riM>tiTv. 

10/1 1/10'C 

Mir)M*TP««rRII«Tim«  fROPRRTIRft  ANT)  0«)n*TIO*<  OR  7l7*«U'M. 

r/^aao^  tow  4/}2/7)'C 

MinM-7a*t»aa«TU(iR  CORWOMOW  or  »urr.HAUjOis  «o/i4/to 

Mirwonaw  COWTAWt  ««T  tow  or  Tt04L-rr  7IT4WIU«1.  CORRO.'lOW 

W/IB/70 

HvoRoorw  oirruKinw  i*»  TnawkbH.  cobrosio** 

MinROGRw  RWiiR IT7 i.r*«r*rr  or  corrosiow 

i2/j^ie-c 

HtfMooaw  r««HRiTTi.r<4FWT  or  »Tr»;L^  4wn  Aiamtwbw.  coRwo&tow 

4/22/Tt 

NvoRoorw  R«M iTTi.r*«rNT  or  i7*4rM  ST*twur.s<>  STCr.L, 

CORROMOW  0/14/Tl 

tonaoorw  rwM iTTi.r«4r.NT  or  i*Nif2&0>  «44n«Giwn  bTEeu. 

COHROMOW  10/10/10 

MVOROarw  P*4R«  ITTLe»irWT  or  T|>»4L>4V  T174WIUM  4LL0V, 
CORROMOR  1/0/11 

MIDROORR  r«4Mi  ITTI.rar.WT  Or  rHl3~P»40  fsTAIWLe&S  STEEL  ROLT& 
1R  4LU«1INUN  rLRRGP.S.  CORROSIO**  3/1 /11 

MIDROOr.R  P«4WI|TTLrNrMT  OF  4LS  , CORROSION  1/21/11 

MvriHor.rN  fnrrittlfnrnt  or  tantalum,  corrosion 
1/21/11 

MVfWOCr.N  rNRRlTTLRMeNT  OF  N | CK  KL~  R ASF.  4UX)YS.  CORROSION 
3/23/11 

NYOROOFN  e*4f|R  ITTI.CMENT  OF  H|  CM?  STRF.NQT  H STF.RLS. 

CORROSION  3/S/TI'C 

MYOROaFN  IN  T1'«4L-4V  TITANIUM  SPOT  RCLDS . .IOIN|NQ, 

CORROSION  12/14/10 

MvrwOOFN  FICKUF  or  TI-IAL-4V  TITANIUM  ALLOY  OUR I NQ 
CMNOMIUM  FLAT  INC.  COATINGS.  CORROSION  1/1/11 

MvrWOGFN  STRESS  CRACKING  OF  F.LFCTROLF.SS  N | CH  F.L' F LAT  CO 
OAAC  HIGH- STRFNCTM  STF.FL.  CORROSION  1/4/11 

MYnROGFN'STRCSS'CNACKING  FAILURES  |N  A|Sl  4340  HOLTS. 
MSGM'STRFNQTH  STFF.L.  CORROSION  10/14/10 

lOrNTIFICATION  OF  FRFNCH  ALLOY  MAR  | N S04  SUFF.RALLOY 
10/20/10 

lOFNTIFICATION  or  11-4PH  STA|NLF.SS  SIKF.L  STRESS  CORROSION 
NFS FAN CM  0/4/11-C 

IGNITION  or  M1TALS  IN  OAYCEn.  CftMROSION  1/1/11 

IGNITION  TFMFFRATURFS  OF  TITANIUM  ANO  OTmF.R  MRTAL  |N 
OA1CEN  AND  AIR.  CORROSION  3/31/11 

t/'NG-lFBN  UtMROSION  or  HASTFLLDY  C-21A  N I t*  F.L*  HAS  F.  ALLOY 
INSF.ANA1ER  4/14/71 

i4ATFN|Al>  TO  RITHSTAND  HYDROGEN  AT  HIGH  FNESSURES  AND 
T r NF m AT UN eS  IN  A Sr ACF- V FH I CLt  AFFLICATION,  UiRNOSION 
12/4/1C 

RAIFNIAt^  IN  ■44RINE  ATMnsrHFRFS.  CORROSION  OF 

SIAINLRSS  STEFI-S  12/21/10 

OAIDATION  0»^  ««>LY  BOENuM.  CORROSION  12/14/10 

OAIDATIOn  RKSISIANCC  of  CGLUMBI  IIM- HAsF.  ALI/)YS.  CC/NROSION 

14/22/10 

OAIDATION  AND  FMfIR  I TTLFMRNT  OF  TANTAI^M,  CORROSION 
4/»/11 

OAIDATIOn  OF  TUNOSTFN  FILAMFNTS,  CORROSION  2/2/H 

OAlDATfOw  RrMAVlOR  OF  COMFOMTFS  . 

r I REN- RFIREORCF.O  «4rTAI>.  CORROMON  S/lO/ll 

OaiOAIIOn  of  titanium,  CORROMON  S/4/11>C 

OAlOATtON  RFSINTANT  COIAIMBIuM  Al.liDYS.  CORROSION 
I *M/1I 

OAIDATIOn  RFNIHTANCF  nr  Or>U*MRI  UM- NANF  ALlilYS.  CORHOslflN 

I S/1  I 

EN*«|i'A-  MET  OAIDATJON.  AND  EmoE^mTIF'^  0» 

E«N|  I 1 Y IIIANON.  tONE(l««ON  4<E/1| 

EM-,«>»tt1|E«  AN»>  OAIDAIION  fir  1l1AN|UM  A1  AI»»AlEtl 


RFACTIONS  or  UNALLOtFO  TITANIUM  RITM  MtOHOOFN  AND  CARWYN 
OIOAIDC  UNDFA  fRFSSURF.  CORROSION  S/2I/1I 

RfVFRSlRILITY  OF  THF  T I T AN  I UM- M y DROOFN  RFACTlON. 

VACUUM  MEAT  TREATMENT,  FMYSICAL  METALLURGY.  CA/RROA  ION 
1/13/11 

saltwater  stress- CORROS ION  cracking  OF  annealed  and  4TA 
TI-4AL-4V  TITANIUM  ALIA)V.  CORROSION  2/14/11 

Sfi.FCTlON  or  MATERIALS  FOR  SERVICE  IN  MOLT  FN  LEAD  AND 
SODIUM,  LIOU1-D  METALS  CORROSION  2fR/11 

SFI.F.CTION  OF  A HEUORS  MATFRIAL  FAFOSF.D  10  SALT  RATFR 
containing  H2S.  CORROSION.  STAINLESS  STEELS.  TllANIUM. 
AND  nickel-base  alloys  4/1/71 

SELECTION  OF  MA1EHIA14)  COMPATIRLF.  RITH  CORROSIVE  OASES 
AND  molten  SULPt/R.  CORROSION  3/14/11 

SODIUM  COMPATIBILITY,  CORROSION  11/20/10 

SOLID  CADMIUM  ENHHITTLEMEN7  OF  TITANIUM  ALIEVS. 

CORROSION  1/11/71 

STAINLESS  STEF.L  CORROSION  IN  MARINE  ENVIRONMENT 

1 I /24/ro 

STAINLESS  STEEL  ‘4LLOY  FOR  USE  IN  A CORROSIVE  FURNACE 
ENVIRONMENT.  CORROSION  10/24/70 

STRESS  CORROSION  OF  CARBON  STRUCTURAL  MEEl^  IN  SEAWATER. 
CORROSION  2/2/71 

STRESS  CORROSION  OF  TITANIUM,  CORROSION  2/IA/7I-C 

STRESS  CORROSION  OP  AUSTENITIC  STAINLESS  SIEEI^. 
CORROSION  S/8/11 

STRESS  CORROSION  PROPERTIES  OF  4140  HIGH-STRENGTH  STEEL. 
CORROSION  7/22/71 

STRESS  CORROSION  TESTS  ON  TITANU/m  SPRINGS.  CORROSION 
1 /24/11-C 

STRESS  CORROSION  OP  2014-T6  ALUMINUM,  CORROSION 
3/1/71 

STRESS- CttRROS  ION  CRACKING  OF  TITANIUM  E»POSED  TO 
FLUOMO' CAR  HON  SOLVENTS  AND  HYDRAZINE,  CORROSION 
4/13/11 

STRESS-CORROSION  CRACKINQ  OF  A24t  STAINLESS  STEEL. 
CORROSION  2/2/11 

STRESS-CORROSION  CRACKING  OF  M- 1 1 M 1 GM- STR F.NCTM  STEEL. 
CORROSION  12/4/70 

STHESS-CORROMON  CRACKING  OP  TI-4AL-4V  TITANIUM  IN 
ACPTONR.  ISOPROYL  alcohol,  and  METHYL- et  hyl  KETONE, 
CORROSION  4/6/11 

STRESS-CORROSION  CRACKING  OF  MANAGING  STEEL  WELDED 
SPECIMENS  IN  WATER.  CORROSION  6/24/11 

STRpvs- rORROMON  CRACKING  OF  11-4PM  STA1NLE^^  STF.F.I.. 
CORROSION  6/1/11 

STRESS- aiHROS  ION  CRACKING  OF  TYPE  410  S^A^N|.E^•.  IN 

N IIMOCEN-T  ETR0K1  OE  AND  AP.R02.1NE  SO.  CORROMON  1/14/H 

STRESS- CORROMON  CRACKING  OF  2214-H‘l  ALuMINi-M. 

CORROMON  10/4/10 

STRESS  - CORROS  ION  CRACKING  OF  EORGED  10TS-14S4  ALUMI  ni»m. 
a/RROS ION  1/7/11 

STRESS -CORROSION  CR  ACK I NQ  OF  T I - 1 1 V - I 1 CR- 1 AL  T IT  ANJUM 
SPRING  MATERIAL,  CORROSION  l/21/ll 

STRESS-CORROSION  CRACKING  OF  INCONEI  600 
NICKEL-HASE  ALIOY  . CORROMON  3/14/11 

STRFNS  CORROSION  CRACKING  Al.UMINt>M.  C4>RMDM0N 

3/3/11 

T IT  ANI  UM  COMP  AT  I HI  l.ll  Y . CORRO>  ION  1 C / 1 4 /10  - 1* 

1 IT  AN  II  >M- r ADMI  F SIRENS  COHMOSION,  i:()MMONinN 
1 2 / 1 4 < 70- C 

1 II  4N  I |.M- r ADMI  UM  STRSNS  COHROnION,  i:i>NNl|S|nN 

1 0 / s ' 7 1*  - r 

TWPKiMfNT  Kt»N  HI'IIEK  n»  MYDNO'JFN  UMMN  1 1 Y Y * M»  nT  IN 
► l>  C'l  NMI  ENS  NIUKEI  PlAlPD  »6A>  HI  «iH- Nl  M Y N«;T  H 
roMM'iv  I ns  I / K « 1 1 
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09  nrrii4CToav  i ••  k NiitioorN  r«iviiinN*«rNT . 

»i!kr  f>r  TITANtim  l«l  T«r  CMf»<IC*L  !*fr>U4T«»  45  17 
70  ronnohinn  S/M/ii 

Cr>«K05i0*i  Il«tsi57  4*icr 

9k099kJ  ir.% , rMV5tC4t  **pt4LLU»g>.  rcMinosiow  »ir5t$T«*^CF 
f>»  5®©*<  MIOH-MBf.^CTH  Sirrt  ?/21/n 


rr>57 


r4MBir4TIO*<  4*«0  r4WO|C47lOH  COST  O^'  MfR7I.LH**4  4RfiOFfl  4^f^s 

1 # W /7  1 

r4«M>ir4TtO*i  C05T  Of  TlT4*tU>M  4RROF  R 4«4F.& 

«>47  rO'*R4R»50** 

r/>«7  CC«*R4HISO*t  Of  4f4^l**U*<  C*ST  I NC5  VITH  R4RT5  *«4Df:  RY 
07NRR  r4MlC4TlO«  ««rrNOOS  lO/T/TO 


ro'Ts 


COSTS  OF  RRRYtLlU*4  1 «l  SR4CB  StSTKHS  4/R/TI 

CR4r«-CRO*TM  R4TR 

r«4r.4-nM0«TN  R4TF.  in  SST  M4TCRI4LS.  F4TIGUE  PROFCRTIBS 

n /•  /Yo 

nrFRCT  OKTRCTIOS 

»4AR|C4TlOS.  OFFf.CT  OCTeCTIO**,  0U4LJTY  COMTfiOt.  **<0 
RRR4IR  &14«>0*ROS  rOR  HONCYCONf)  S4S04ICH  STRuCTURF.S 
4/*4/1l 

niFFUMO*! 


RnoM*7r**rr.R4TURF  CR*^r.f  froffrtif.r  4in 

OIMf  *15  I0**4L  ST  4ftl  LttY  OF  INfORf.l.  400  •)  | C«  F.l,- R45  F 41.1/iY 
1 #22/71 

D15FFRSI04  H4RDFNIW0 

CHROHIU*4  «4IOR4TION  1 lY  MIC.HNONF.  4i«0  lNCO*«fL  4/17r7t 

THFORT  OF  mSFF.RSIQR  H4HDf*il**0  4/17/Tt 

ni  &51  *41  L4R  4CLOY5 

• F.CO1N0  OF  •40LV  HnF.»(U«4  70  2 I R CON  1 OM- fX)FF  FR  4LIOYS.  lOININd 
DI5SIMIL4R  4UAVS  4/1S/7I 

OISSI«4|t.4R  *44TFRI4US 


JOINING  OF  OR4FMITF.  TO  RKFR4fnO«^  MFT  41.N  . 

DlS5tHlL4R  M47F.M14LS  2/5/71 

OI&SIMIL4R  MCT4US 

RONOINC  OF  COPPKR  TO  STFFL.  JOINING  1)ISM»«II.4N  FiFTRI^ 
11/4/70 


BCM 


K.FFRC7  OF  ROM  4N0  ROM  ON  F 47 1 GUR  4N0  07MF.R  NFCM4N|C4U 
PROPFRTIRS  of  MICH'STRRNOTH  STKRUS, 

SROON04RY  F4RRIC4TI0N  2/22/71 

RFFRCT  OF  FLRCTROLYTR  TVFF  IN  RCN  4NO  RON  ON  M/RP4CR 
FINISH  OF  «447RRI4Li>.  SFCON04RY  F4MIC4TION  12/10/70 

RDh 


RFFRCT  OF  RLRCTROLYTE  TYPE  IN  FCM  4N0  ROM  ON  5UHF4CF 
FINISH  OP  N4TRRI4LS.  SRCOND4RY  F4HHIC47ION  12/10/70 


RFFRCT  OF  EDM  4ND  RCM  ON  F4tmuR  4NQ  OTHER  MFCM4S|C4U 
FROPRRTIRS  of  MIGH-STNKNC7H  STEEL*. 

SF:C0ND4RY  F4BRIC4T10N  2/22/71 


DIFFUSION  OF  HRLIUM  THROUGH  17-4FH  ST4INLRSS  ST REL  EOM  PROCESS 

4/12/71 

RDM  PROCESS  OF  MR74U>,  SECON04R1  F4HHIC4TION  5/lO/tl 

DIFFUSION  or  HVDRDORN  IN  1 NCOMF.L  4LLOVS, 

NltKRl.'RtSR  4LL07S  10/22/70  ELRCTRlC  0ISCH4R0E  M4CH1NRO 


DIFFUSION  OF  DIFFi*SRD  N I C*  KL*  C 40MI UM  PL47ING  ON  F4TICUE  FROPRRTIES  OF  TI-44L-4V  TIT4NluM  FONGINCS  TM4T 

HIGHSTRFNCTH  STEELS.  C04TINCS  10/16/70  H4FF  «REN  RLRCTRIC  l>ISCH*RCK  M4CNI NRO. 

SRCOND4HY  F4fWtC4T10N  2/10/71 

PFFNF4TION  4N0  Dl  FFUS  ION  R4TE  OP  C4SE5  IN  NfCHRL  201  4NQ 

270  4LUM1NUM  2/4/71  EURCTRIC  0I5CM*«GE  M4CM1N|NG 


R4TE  OF  DIFFUSION  OF  HRLIUM  THROUGH  4 THIN  MRT4L  4LUM1 NUM 
STRUCTUHR  1/16/TI 

DIFFUSION  NONDING 

DIFFUSION  flONOiNC  OF  TI>64L-4V  TIT4N1UM.  JOINING 
4/24/11 


EFFECTS  OF  ELECTRIC  DISCM4RCE  M4CH|N!NG  on  MECH4N|r4t. 
FROFRRTIRS  OF  STEEL  4LliOYS.  M4R4GING  STEEL  12/22/70 

SURF4CE  4ND  MECH4NIC4L  FROFERTIRS  OF  STF.ELS  PHOCESSFO  Rl 
ELECTRIC  DISCH4RGR  M4CHIN|NG  S/2P/7I 

RLRCTR I CDl SCH4H0E  M4CM|N|nG 


DIFFUSION  iV>NOlNG  OF  TIT4NIUM  4LtX>YS.  JOINING 
2/22/7) 


KLECTR»C0ISCH4RGf:  M4CMININC.  SEC»N04RY  F4RMIC4TION 
4/4/71 


OIFIUSION  fRiNDING  OF  M4GNES1UM  THORIUM  4I.IX)YS  TO 
M4ls|.r.SS  STEELS.  JOINING  12/22/70 

OfPFt»-»ON  HonDING  op  4Ll'MIN|M  41.LD7S.  JOIN|nG 
12/14/70 


DIFFUSION  nCNOING  4ND  FuRCTRON- MF4N  »fi.D|nG  of  |N-100 
Ntr.NPl.'R4SF  4LI07  . JOINING  11/3/70 


DIFFUSION  NONDING  OF  INCONEL  7lP  4nD  NfnF;  4I 
N|  CnFI.- H4SP.  4I.LOVS.  JOINING  1/24/71 


ELECTROCHFMI C4L  FINISHING 

CHEMICAL  4ND  ELECT  HOCHFMi  C4L  F|N|sHIN(,  OF  NICnFi  4nD 
N|  Cfcfcl- RASE  4LIOYS.  COATINGS  6/»*/7l 

M ECTROCHF Ml  CAL  N4CM|N|NG 

RLFCTHOCHFMI  CAL  H4CHJNISG  OF  TITANHN  4l.li»«>. 
SECONDAMi  FARNlCATIOs  11/70/70 

ELRCTROCMEniCAI.  machining. 


DIFFUSION  MONOINC  OF  ALUMINUM.  JOINING  11/12/70 

INTERACTION  Of/RInG  DIFFUSION  ROND1 NQ  OF  ALUMINUM  NITM 
WFNON  AND  RORMC  FINE'RS,  0»MF  AT  I HI  LI  T>  . 

E iHFR-RF.INF'ORCFO  MFTALS.  COMFOMTF.S  S/6/T| 

irsE  OF  COFFER  IN  JOINING  TITFNIL'M.  OtP'EoSION  HONDfNG 
I t /I  /TO 

l>t»E'*N|ON  RATES 

DIFFUSION  RATES  OE  MFLIUM  |N  ?T4|N|.ESs  STEEL.  AU'MINiM. 
AND  titanium  J/22/TI 

DIMENSIONAL  STAttLlTl 

OIM»NSIONA1.  StAMM.ITY  DE  4A>PAli/Y  N ( Co  F.  I - M As  AIJ/II  , 
FHYs|I:Ai  MErTALl.iRiUY  J/l/7  1 


RLRCTROCmFMI  CAL  MACHINING,  SFl'JiNDAMt  F AMM  I CAT  I(IN 
I I /10/70- C 

E'.I.F.CTROCHF.MI  CAL  MFT  AL  rfmOVAI. 

ELECTROCmEMI  CAI  MF*T  Al  NKHTsVAI.  METHODS  ASDTHE.IN  FEFEn  t»N 
FROFE.RTIFS  2>F-  METALS.  SECCINDA4>  EAkMirATlOS  l/lT»T| 

El  ECTROCHEMI CAL  MILLING 

E-».E  CTRO'  HFMI  C4L  Mll.tINri  CIF  mMMVRC  I At.1.7  FjiHE.  TITANIUM 
SHFET.  SECONDARY  EAHMlCAlM/N  l2/2«/70 

FJ.ElTROrHFMltAL  FOl.lSHIMG 

r t E rTMOCMFMI  TAI.  Fill  I SMI  NG  <IF  T IT  AN|l«M,  GOAT  I N.;s 
4//-/7I 

E I FIT  HOH>  OR  Al  I .1  r FORMING  FUUIPMFNT 

F».E«TR.'»HY  tYN  Al  I.II  UlNMl  N<;  FU  .»  ST  , 

S*  f i/sD4N  « FAHRllATII/S  «f|-Y| 
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DIMfnsionAI  nTAHIIITY  OF  4061  Al.ioiNiM 
FrysiCAi  MrTAIH-RGY  Y/S.71 


i.m  *0 


A-10 


f-  ■ 

U' 


ri.»r7«r»- nr««  or  titaviun.  **»d  ph 

riritt.  JOIKIMC  M»tl/10 

mw  ftrr t.i  c«T  10*1^  or  kl-KCTMo**- nr «*•  •rLDi*(C  mocKSsRS. 

.lOIM'dO  W1WT1 

vi.*CT«nri.fti  1 *0 

Ai.v'aiou*  «ux»«  r.i.rcT*ofL*T iMCi  rnocr&s.  co«TiNas 

vi.rCTIKOrLkt  1 «iG  or  *Oftl  «LO*4I*iU*«.  comings  W/2/1Q 

ri.nr.T«orm.i  shino 

ri.rftnoroi  i^HiNG  or  Nicrri-A«>r  alio^n  aso 
Y n A««UN' HAvr.  AI.IOYS,  COATINGS  lO/W/YO 

RDviMONwrirrAu  r.rifrCTs 

r^vmoNHrNTAi.  rvrArrs  or  nathia  conpomtks  . 

rt  nro-MRi  sroHCF.o  np-Tals.  cohromon  s/|a/ti 

•APAHAING  raORI.FN  IN  TITANIU*«.  RNVIRONNANYAl.  RPrsCTS 

I /2I  /T  ) 

FNOSION 

ANOsiON  or  TMr  Tvrr.  soo  semes  staini.kss  sykcls  and 

TI-*At‘4V  IITANIUN  ALLOY  2/I2/Y1 

MvrrNvrt^OCfTY  impact  op  NICROMPTKORlTe.S  ON  NPTALS. 
FNOMON  2/tt/1l 

PHOSION  ASSIST A«Ce 

PAOMDN  "rSISTANCP  OP  NlCseL-  *N0  COftAtT-HASe 
MipPMAl.lOYS,  COMHOSION  ll/WTO 

ruAOPPAN  ALIOTS 

MANOHOOAS  lOeNTlPYINC  ei/AOPRAN  ALLOYS  10/7Y/T0 

rtPAMOF.O  mM  AL 

availaailitv  op  pprpohatpo  titanium  shfpt  ano 

rtPANOCD  MSTAL  12/tA/YO 

RkPANMON 

THPRMAL  COePPlClP.NT  OP  KXPANSION  rOR  COLUNf|||iM. 
PROPKATieS  4/20/71 

PIPPM I MKNY AL  SAPerv  VPMlCLe 

np.SION  I NPOAMAT  ION  ON  AN  RYPeAlSpNTAL  SAPKTY  VeHlCLC 
IPS  VI  I 2/14 /TO 


PAHNICATION  AND  PASAICATlON  COST  OP  NPRVI.I.IUM  APHOrilAMPA 
T/I2/TI 

PANRICATION,  PNOPP.PTIPS.  AND  COMrATIRlLlTY  OP  PONOuS 
titanium  poo  SURGICAL  IMPLANTS.  rONAOMON  A/2A/T|>C 

poamaaility  and  paocpssino  op  APNp^i.  ihconpi.  ti,  to 
NiCHP.L-CHMOMe.  ANO  MA-1AA.  NlCAPl.-PASe  AUOvS. 

PAAAICATION  }2/))/T0 

lumaicants  uspd  poa  mi gm- pnphgy -a at p aoaminq  and  poaoinc. 

PHIMAAY  PAHAICATlON  4/WTl 

machining  and  PAHAICATlON  OP  COLUMAIUM  At.lOVN 
10/21  /TO-C 

PHOPPATiev  ANO  PAHAICATlON  OP  CA-TS2  COLUMHluM  A|.I/)T 
12/lP/TD-C 

PAOPPATieS  AND  PAAAICATION  OP  NITIN()L  N | r.NpL>  HAS  P.  ALl/lY 
2/A/Tl-C 

PAOPPATieS  AND  PAHAICATlON  OP  TRIP  H I GM- ST A PNG7 M STPPLS 
I /lA/TI 

• PLOING  AND  PAHAlCATtON  OP  HAYNPS  NICAKL'ASSP  Al.lOt 
HS'lSM.  JOINING  12/IS/TO 

PAAAICATION  MPTmODS 

PAARICATION  MKTHOOS  USCD  IN  PRODUCING  ALPMA-ARTA  AND  APTA 
TITANIUM  ALLOYS  POR  I MPHOVeMeNT  OP  PROPRRTieS  T/2S/T1 

PAHR I CATION. 

AP.RVLLIUM  PHOreRTieS.  PAAAICMION.  AND  JO|N|NQ 
lO/O/TO-C 

MACHINING.  PAAAICATION,  AND  JOINING  OP  TITANIUM 
12/4/70-C 

SeLP.CTlON,  PAWICATION.  AND  PROCeSSINQ  OP  TITANIUM 
ALIMOVS  2/I1/-C 

PASTPNBA 

TITANIUM  PASTKNeR  SPEC I P I C M IONS  AND  PAOCeSSING 
e/22/1t-C 

PASTBNRAS 

AHITTI.e  PAACTUAR  IN  H I OH- ST  A RNCT  H STRELTMAPiAO  PAMPNP.AS, 
COAHOSION  lO/t/TO 

DP.SION  AI.U>»AALeS  POR  PASTPNRAS.  JOINING.  PHOPPtATtP.S 
lO/lS/TO 

PAT  I Cue 


rxPlOMvR  IMPACT  strpnotm 

PkPi/ISIvf  IMPACT  STRRNGTM  PROPRATieS  OP  INCONRL  TIS 
N|CNeL-A4SP.  ALU>T  S/IO/TI 

PkPtOSIvR  ARLDInC 

PkPi/)N|VP  PPI.DING  OP  C129Y  COLI  MHUtM  AND  Tl-SAL-AV 
titanium.  iOISING  12/21/70 

PtPt^MVf  aPLDI  NG  TRCHNOLDOY  . JOINING  i/IN/Tl-C 

PkTNuS lUN 

»t>NG'N<*  4nD  PAYAUSIOn  LUAAICANT^.  PAIMAHY  PAHAICATlON 
A / « /T I - C 

IWPACT  PUNNING  4NI)  MYDNOSTATIC  RMAUSiON  OP  ALUMINUM, 
MILD  STPPL.  4*0  stainless  STEEL  J/P/71 

PiTNuN ION- PRESS  P AC t LIT  I eS 

mPAVY-MPTAI.  PVTNIlSlON- PMKSS  PACII.ITIES  IN  THE  UNITED 
••TAlPN  t/l/TI 

P Ama  I TAT  ION 

MVNli.|.li*M  USAGE.  PROPP.AT|VS.  AND  PAHAICATlON 
t0//0/7A'C 

fr AHA ir.AT ION,  ikppECT  oerrcrioN.  olality  roNTAoi..  **0 
A»va|A  standards  POR  NONRYCOMH  SAnDAICM  STAl.LTl/APS 

4/2»/TI 

»AHMirAiiON  ANi(  pm(iCpss|ng  op  Titanium. 

•»<YlNf|AMk  PAHMIltAllON  2/*/Tt'C 

» ANA  I ( AT  ion  op  NP»AArT(MIY  MPT  Al.  NHPPT  PA(i(>«>rTS 

4 / I / '7  I 


CfiMPAHATIVK  SMOOTH  AND  NOTCH  P AT  I GUP  PAOPP.RTlRS  OP 
AI.UMINUM  #ITM  MAGNRMUM  4LI/>YS  I/2A/7I 

CAACN'GROWTH  AATe  IN  SST  MATRRI4I>,  P AT  I GOP  PROPKATIP.S 

I I /S/TO 

CARRP  ANO  FATIGUE  PHOPERTlES  OP  17-4PH  NTAINIRSN  nTPM. 
4/1^/TI 

CYCLIC  PATIGUR  AND  GALLING  PNOPP.HTIES  DP  TITAnH'M  Ai.Uiyn 

I I / 1/10 


S 


TK 

ia 


P:ppRCT  op  pom  And  R^-n  on  PATIG'IP-  and  OTHP.A  MPCHAniTAI 
PAOPNRTIP.S  OP  MIGH-STAPNCTM  **7  P > l>  . 

SECONDARY  PAHAICATlON  2/2Y/U 

PPPKCT  OP  COATINGS  ON  THE  PATIOUP  PHoPPRTIE"  C)P  T|Tanii»M 
2/lP/Tl 

PpPPin  OP  nhOT  PPPNINr,  ON  THP  STHP.SS-rOHHOMON  AnD 
PATIGOP.  PMOPKRIIP.S  OP  ALUMINUM  ALlOYS  4«|/7l 

PPPp'*!  OP  POHOSITY  ON  THP  PATIGUR  AND  CRPPP- NUP7  «<*<•■ 
PHOPPRTIP.S  OP  NP.LOS  IN  LON-  AMOY  M EPl>  12/11/70 

PPPPIT  OP  SHOT  PRPNING  ON  IMP  P AT  I Gup.  PROPPAllP*>  C»p 
TI-AAI.-4V  AND  T I ' S At  • « V ~ 2SN  TITANIUM  ALIOtS  4//0»7I 

pPpvin  OP  I, MAIN  MPP  ON  TH»  PATlGliP  PMOPP'NTlP^  0» 

1I'SAI.-4V  4ND  1 I - A Al  - A V • 2NN  TIT4S|i>M  AM21YV  l|/*<76 

PPPPn  OP  THICanKsS  op  2024-TY  ALUMINi/m  PI.aTP  4>n  Imp 
PATtf.uK  PNOPP.MT  t P:.S  S/1S/7I 


pppAirr  «ip  <<OM)  pl.ATiNi;  <yn  tmp  patigmp  phov^ntiw  n» 
VTAINI.PNS  MPPMN.  LOATlNr.s  S/T/Tl 

»PP»  T OP  PLATA  TMlUANPNS  ON  T MA  AATM.uA  VNOP»*>YiA'  Y»* 
TbTN  TAM  aluminum  pi  ATP  II//N/70 


( 
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nr  i/>«n  <krRrTK»  on  t>c»c  ***0  Rmn.tii 

MiOM' RTarrOTN  ATrri^.  rftTiour  t/ta/9t 

r«ri/iftirr  roatnnn  i/i/Tl 

r4Tioi>r  mormTiPR  or  roi)  M47RO  *ith  4041 

M47INr,  4UU<*1tlU««,  JOIWIMO  12/7/YO 

r4Tim>r  morriiTir^  or  4wo 

AtAmfnm  4MOti»  i2/30/te 

r4Ttm»r  r4or««Tirs  4*»o  ruactiwr.  TOu0H*.r,ss  or  nrt-4 

MtOH'^TarNOTN  !(TrrL 

raTiOMr  rnorfin  1 r.s  ©r  4LU»  NiC4RL*»asr.  4UIX>y  sneri 

12Mr/10 

»4Tinur  morri»TiR5  or  4130  hi ow-Mrr.NOtM  str.KL 
2 «•  /I  I 

r4tiQi»r  rrorntiirs  or  toos-iss  4Uuh»»il»h  r.«TiiuSiON& 
211/71 

fr4Tinor  rrorrimrs  or  104*-tij  4luhinuh  4/5^71 

»4Tir*ur  rMorrBTiRS  or  miohlt  C4UHU«i»r.o  4»?o  STKeu 

4/20/11 

»4TiGiir.  rnorruTir.S  or  107A-ti«  4I.uh»m»h  rtoTK 

4/10/71 

r«Tir>iir  norrimRS  or  TYrr  34i  sTaiHtess  3Tkcl 
10/21/10 

roTioor.  morruTir.i  or  ni  curl- »»4sr.  4nd 

rnii4i.t> H4s»r.  41J/1Y&.  brrylliuh  «*tn  titbniuh  4no  coluhriuh 
4I.IOVS  0/23/71 

raTioiiR  rrorRiniES  of  my-»o  mjcm-sturnctm  stcrl  Costihos 

0/4/71 

F471CI/R  ronrriiTiRS  or  iohi  horocihg  Costing  stcrl 

7/1Y/71 

rOTlOUR  mOFRUTIRS  OH  THE  SF4CE  SMlfTTLE  H4TRBI4LS 
7/12/71 

i4Ticuf  morRNTies  or  h-so  tool  steel  m/2S/io 

raTiCilR  rROFERTIR.S  or  TYRE  321  ST4IHLESS  STEEL 
•RLOrO  TUBING  11/13/70 

raTlCUf  rnorERTIES  or  TI-04L-0V-2SM.  T|-04L*4V. 

TI74NIUH  4LLOYS  *NO  4J40  HI  CM- STBEhCTM  STEEL  1/10/71 

74TlCUf  mOrrilT  1 ES  or  TYEES  321  oho  304  stoihless  steels 
7/12/71 

raiiGuE  rHorr.BTiEs  of  olloy  iia  hi  car.i.- hose  4LU)y 
0/1/71 

r47icur  rsorriiTiRs  or  ii-4rM  sioihi.ess  stef.l  i/i/ii 

roTiCUC  FBOrrHTIES  or  S2t00  HIGH  SIHEHOTM  steel 
7 / 24  /7 I -C 

roTiour  rHormirj*  or  ti-041*4v  tiibhiuh  oho  rHi4-r«40, 

4N0  4H-3SS  S74IHLESS  STEEL  SHFn  H4TER14L  1/11/71 

447ir.ur  rNorroTiRs  or  Tirr  no  jtoihi.ess  >7eel  joints 

Eli4Zr.D  HI7H  »24U-14N|  HR  4Z 1 NG  4LI/)1  . JOINING  3/||i/71 

* 47  I Gi>r  ri»or*»BTir>  or  ti-34l-2  sv  7I74niv»h  4no  Tire  304 
S74IHCESS  MEEL  IUHING  1/4/71 

raTir.ur  rnorEHTlES  or  4LiH4iNiN4  4llovs  4no  rM-i3-HO 
S74INLESS  STEEL  1/12/71 

F47IG4/E  rHOrEHTIES  Or  TlTONlOH  BET  4 4LI/>VS  1/27/TI 

r4Tin«>r  roorEHTirs  or  4lh4H  302  h4H4cing  steel 

1/11/71 

»47iOi/r  ritorr«7irs  or  7i-04L-4*r  7iT4i»iuH  fomgings  7»«*T 
H44F  HrrN  ri.rCTHir  nisCM4MOr  nocminro. 

4rrnNn4Hi  r 4Hm 1 C47 ion  s/10/71 

¥ 

r4Tif;ur  rnorriiTirs  o>  4%tir4Lr.n  ti-3ol-2  Sv  ii7  4n|uH  4no 
Tver  >04  si4iNi.rss  steel  wo/ti 

*4TtG«>»  4N0  STHrSS-STH4lN  Eli/*rM»T  I LN  O*  Ti-J4l,-2  SSN 
TIT4N|i/«4  41  IXM  7/14/71 

»4Ti<»«>*  raorrHlirN  o*  rMi4*»  *40  rni*-^  M4|NirskS  STEM. 


104-CYCLE.  HI0M-ST4ESS  r4TiouE  morrETii 

ST4iNt.rss  STrrt  i2/io/7o 


or  TYrr  304 


H4CMININQ  or  TIT4NIUH.  SRCONr>4HY  r4<yi|C«T4o« 

11/21/70-C  I UNITED  4IHCH4rT  COHrOH  4T 

• HITney  DIVISION.  I.EST  f4LH  RK4r.H.  «IrN...lE4l 

4ND  r4Tl0ue  mOrEHTIES  or  C4ST  IN(X)NEL«tH  * 

HICKEL-B4SE  4LLOT  tl/20/70 

H4CHOSCOriC  rH4CTUBE  4N4LYSIS  or  F4TICUB0  E4«T&  rATiflnr 
rRorruTlES  3/22/ti  n«ts,  r4Tiuur. 

•4rCM4N1C4L  rHOrr.MTIKS.  BRITTLE- DUCTILE  TBEHSITIOM 
TrNrrn4Tunr. . r4TiCuE  morr.HT  1 r.s  , and 
HYOMOOrN  bTHFSS  CH4CIUNC  rROrr.HTirs  qf 
MICH- STRENGTH  STEEL  1/12/71  * 

pHnrrRTir.s  ihcluoinc  rnticur  of  tiT4nuh«  4i  i/>ys 

ROOM  4NO  400  r r4TIGUE  FROrERTlRS  OF  0>»Y% 

NICRRL-B4SB  4LL0V  7/20/71 

ROT4TINC  BK4H  r4TlCUE  RROrERTlES  OF  H I OH-stRRnCTM  STEFIS 
3/1/11  . . . - 

SME4R  TORSION4L  ERTICUE  fROfERTlES  Or  StiHfi  >■.  ah  . 

.STEEL  11/ 1.0/10  ^ BYSRING 

rROPERTlES  or  hoTCh*o  4N0  UNnoTCHED 

TENSILE.  SHR4R.  4ND  PRTICUE  PROPKRTlES  RirPTR/^w  bvam 
•KLOBO  JOINTS  or  4340  4NO  4130  H 1 GH- STR RNfijH  NTrr | s 
4 / 1 S/  T I ..  .. 

TENSION-TENSION  r4TlOUE  fROPERTlES  Or  TiEb  sqi 
ST4INLESS  STEEL  3/17/TI 

E4T IGUE  CR4CH I NQ 

r 47  I CUE  CR4CMN0  Or  4LUMINUH  TURBINE  4MEELS  DiHli  nr 
ULTR4SONIC  CLE4NINQ  4/H/ll  wu"  i hi, 

r4TIGUE  CR4CK-CROrTM  R4TES 

r4TICUE  CRACR-GROOTTM  R4TES  IN  4NNR4LEO  TM4ai  -v  and 
TI-04L-4V-2SN  TIT4NIUH  4LLOYS  10/0/7« 

r4T|CUE  LirE 

E4TIOUE  LIFE  OF  1T-4PH  S74INLRSS  STF.KL  4NOUOMT  PROOuCT 

F4TICUE  LIFETIME  PREDICTION 

F4TIOUE  LIFETIME  PHEOICTION.  TE.STING  T/0/71 

F4TIGUE  PROPERTIES 

EFFECT  OF  CHF.NICAL  MILLING  ON  F4TIOUE  PHOFf^HT  I PS  nr 
H4CMINBO  TI-44L-4V  titanium  4LI©Y . SRCONnARl  F AMR  I CAT  I ON 
1/24/11 

FATIGUE  TESTING 

THERH4L  FATIGUE  TESTING  OF  NlCuM.  200.  Nirnr.L*R4SE  4M/)Y 
lt/2/70 


MFCH4NIC4L.  FATIGUE.  4NO  NFLO  PMOrmii^fc 
TIT4NIUN  12/10/70 

FIHER  REINFORCED  METALS 

FRACTI/RE  TOUOMNES.S  PHOPERTIES  !>►  MKT4L  MAlMIA 
COMPUSITES,  FIBER  REINFORCED  NET  AO  1/11/71 

MKTAL'MATRIA  COMPOS  IT  F*  RKSKARCH  AND  •PPl-irATlONv 
FINER  REINFOHCEO  MF;TAI>  2/14/71-C 


HIGH-HODULUN  FIHpRS  fON  MF:  I n»On  t.FHr  N7  |»»  r(li,«r*lir 
HA1F:HI4I.S  rOH  GAS-TuRNINF.  F;Nr;|NE.».  CIIHPOAI^^^  ' ' 
10/14/70 

HRFR-REINFORCED  METAl.  COMFOMiFS 

liFNrHAI  INFORNATION  ON  F I RMt  • N F | NH»N  l>  n 4l 

roNlBAins  1/11/11  1«».  W*Hri1MTrs 


IlNCF.n  HF1  Al.J* 


«2i4*rYrtr  *atiG>»  phupfmtifh  of  iNcriijii  noi 
N|r«»|>BA*F  At  im  4/11/71 

utB-PFriF  FAltU'p  pRorrrTir**  of  ii-aph  nIAinifns  mffi 


HA».««*1ir  IHPAn  FFFFtls  ON 

NF  INFf.Nt  Ft*  It.HFOMlF  NA1FRIAIN.  F | H»  n NFtNF,m,r»  1 A , * 
S. I • II 
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rrrRCl<^  O'  CO«i'0SnR>>. 

riRaa-RRI^'ORCCn  CORlir>MO*i 

ruAm*'  R*o"«7irs  O'  horo»<  *nd  omr'mit'  rn. «MfNT4«t 

«*l«ro«r«0  n'0*«lC  ««0  N'T«U.tC  ttAlRtt  COM'OM1e&. 

r t I *>'0«CRD  ««ITfttS 

A'«'RRI  O'  ri  RirR-R^I  N'ORCKD 

«»/»««» 

IW-rRaAClIO*  nURtaia  D1"UMO«i  MOnOING  O'  AI.U^^INUH  RITH 

•r>'o«  ••(0  <io*fttc  riN'Rs.  coM'«Tt ni l?ty . 

r(RR«-IIVI«rO*CRr>  •«R7«I^.  CON'Ol^ITRi^  ^/*/71 

• ri.ni^o  **(0  •4«CHIY||NG  O'  ROROM  COM»>os  1 T , .lOIRING, 
«irrr>tin*«Y  '4RHIC4TION.  ' I Rt- R * M R I Nn)!*  CP.O  *IPT*L£ 

4«</TI 

r I Mva- H' I NrctRCPD  RKTRO. 

OYintTtOR  R'H4V»0*»  O'  M>«*'0MT'.V. 
rmpic^liPiR'-ONC'O  RF14L.5,  COHHOSIO**  &/10/71 


4Nt>  'RocrsKiwo  O'  tit*«iur  4^tt/ii-c 

ro'RtNO  •Rf)  '«orr.«>!n ro  o'  Tn4«mm. 
fKf.CO**04flT  '4RRtC4T10R  4/R/1|>C 

'O'RIWG  4N0  JOININQ  O'  »0T4'10R  ‘T4*«T4Ui«4  4«tD  C*17BV 
COLURRll/R  4LI^VS.  SRCON04NV  '4HmC4TlOt  T/T/lf 

rOimiMC  4ND  'H0Cf,ft!»1  NO  O'  TlT4*ltU*4. 

&eCX)R04RY  '4RRIC4TI0R  7/«/tl>C 

KO«MI*iO  O'  11'ft4L>«V  T)T4«iU>«4.  S'.CO*«n4MV  '4MIC47IO^. 
'MYSlC4t  MK14LUiR(i\  12/4/70 

FO««4l  NO  0'  1 IT4*»U»M.  SKCOV04BV  F4HBIC4TION  4/V/71 

'OB«4IN0  O'  TUNC*‘T»  N 4Sr>  *401,7  RD'-NU*4, 

6KCONn4BY  '4HBIC4TIO**  7/4/7|>C 

KDHVINO  O'  TIT4NIU**,  5KCOND4RV  '4RRIC47ION 
1 1 /I B /70-C 

rfJRMINC  O'  NICKKL-R4SP  4LL0Y  SHKCT.  S'.CORORflV  '4HBIC4TION 
7/YS/71-C 


11T4NMJ««  'NGIN'.  'IB'S 


'OBMI«0  O'  4-2il  ST4INLCSS  ST'.'I, 


'L4«4'  rimiNC 


'1.4*4'  n/TTINO  O'  TI-44L-4'  TIT4NII/R  4LLOV. 
R'Cn«D4RY  '4HBIC4TI0B  3/IB/71 


'I.4N0'  RUCB  LI  BO 


4N4LYSIS  O'  'L4N0C  RUCKLINO.  SrCOBn4By  '4HBIC4TI0B 
1/22/71 


OeN'.R4U  1B'0BB4TI0B  Ob  MfTTRL  'OBRIBC  4*/0  *«4CH|N|4lG 
10/21 /TO'C 

JOIBtBO  4N0  'OBNIBO  O'  TI~34L’2.SV  7iT4NIO*«  TUBIBG 
4/20/71 

LUHHIC4NTS  US'.O  'OB  M 1 OH- RBRBOY  - B 47 '.  'OBBIBC  4B0  'OBCI  BQ. 
'R|*44B7  '4BRIC4TION  4/1/71 

•44CHI  B4H!  LITY  4N0  'OB*4|  NC  O'  I BCOBRL  70B 
NICKRL-R4&R  4LLOV.  SRCOB04BV  '4BBIC4T10B  1/1W7| 


RI.4S7IC  <4DDULUS  O'  'OBOUS  *4rT4LS  4N0  r04MS.  'BO'EBTICS 
1/2B/7I 


H4CHIBIBC  4BD  'OBSI  NO  O'  T174N1UM.  SF.CO*>D4BY  '4BM|C4TI0R 
S/14/71-C 


'OB'IC*!  4LL0YS 

O S eOUlV4LCB7  O'  'OBEIGb  4LU3YS 


11 /27/70-C 


"".rr  O'  S'I**N1BQ  VERSUS  'ORCIBG  on  the  'HO'RBTieS  O' 
••4B4GIB0  steels'  l/lS/71 

'OBOIBG  4ND  rvTBUSlOB  LUfW|C4*ITS,  'R1*44RY  '4BB|C4TlOB 
0/1/71-C 

rflBOIBG  O'  'OBOEB  NrrSLLLBlOY  'BE'OB^5, 

'Bt««4BY  '4BB1C4TIOB  11/11/70 

•4'THOD.S  O'  'ORCIBQ  TV'E  147  ST41BLCSS  STEEL  INTO  V4LVE 
SM4'eS.  'BI*44BY  '4BBIC4TION  10/11/70 

rOBGIBG  'R4CTICeS. 

"O'ERTIKS.  rOBGlNG  'N4CTICES,  4N0  US4CK  O'  1 NCO  706 
BICREI.-B4SE  4LLDY  11/11/70 


H4CH)N)NC  4ND  'OBSINQ  O'  TlT4N|UM.  SECON04RT  '4BN1L4TION 
S/26/71-C 

M4CHINING  4ND  'OBN|NG  O'  TITANIUM.  SECOBOARV  '4HAIC4TIOB 
1/27/71-C 

MRT4L  'OR»4»NC.  SRCON04BV  '*lB|C4TION  3/1/Tl 

METAL  'OBMINC  AND  'BOCBSS  I Nf,  TECHNOLOGY  3/4/7l*C 

PBOPEBTIRS.  MACHINING.  'ELDINQ.  AND  'ONM1NGOF 
TITANIUM.  JOINING,  SRCONDABY  FABRICATION  1/23/Tf-C 

SIMULTANEOUS  AGING  AND  'OBMINQ  O'  ALUMI  NU*4  ALI4>VS. 
SECONDARY  'ABBICATION  2/0/71 

SOURCES  O'  LUBRICANTS  SUITABLE  'OR  USE  IN  MOT  'ORNINIi  O' 
TITANIUM.  SECONDARY  FABRICATION  l/S/71 

TEMPERATURES  AND  PROCEDURE  PTIR  HOT  ► OH  *tl  NO  T I - S At.- 2 . S>  N 
TITANIUM  ALLOY.  SECONDARY  FABHlCATION  3/S/71 


rOROIBG  'RorcfKjRE 


PBO'ER^IES  AND  PORGING  PROCEOilRE  O'  PHI3'P*40 
STAIMteSS  STEEL,  PRIMARY  FABRICATION  1/21/TI 


rORCiBC  'RCC'SSES 


FORMINU.  MACHINING.  AND  CLEANING  OA  TITANIUM 
1 2 /3 /10-C 


TITANIUM  •ELDING.  FORMING.  AND  *44CHlN|Nr,. 
SECONDARY  FABRICATION.  .in|M|N0  4/2Y/71-C 


'ORGIBG  'ROCESSES 


lAlRR I CANTS  USED  FOR  H | QH- 'NERGy • R ATE  'ORMI NC  AND  FORCING. 

'RIMARY  'ARRICATIOB  4/1/71 


FR ACTOOR APHI C I NV QRn AT  I ON 

GENERAL  FR ACT OGH APHI C | N'O' • AT  I ON 


FR ACTOOR APHV . 


ELECTRON  'RArrOCNAPHy  . EHYSltAL  M'T  AI.I.IMGY 


'ORMARILITY  AND  PROCESSING  OF  RFNP  4l.  I NOON't.  Tt.  TO 
N I CMP  I- CHROME.  ANDHA-1PB,  BICRKL-HASE  AI.IjOTS, 
'ARRICATIOB  12/31/70 


Fli)*  STRESS  OR  'RAnOR'  STRFBQTH  'ROE'RT  I F.S  OF  TlpNilsT'N 
AT  VERY  HIGH  T FMPf  M AT  uR  E*t  S/20/TI 


FOR44ARI  I.ITY  . MArH|N|NG,  AND  HEAT  TM'ATMPNT  OF  AI.I/)YS  |N 
t*t'  N|«C>NlC  BiCREI.-RASE  series.  SEOONOARY  'AHRiCAltON. 
physical  MFTALLUROY  7/6/71 


FMACTURF  PNOPFRTIF.S  OF  MfINON  AND  ORAPMIT*  FMA*»*N1ANY 
REINFORCED  organic  AND  MFTALI.IC  •4ATN1*  COMPIISII'S, 

'I R'N-R' I NFONCEO  MF1A|>  S/lR/71 


FMACTURF  analysis 


'FA'CT  o#  RTRrrrH  rORMING  ON  Tnf  rOMpRF.SS  YIEU> 
NTN'NGTH  'MOPKR1IE6  OF  7076  ALUMlBl/M  SHEET  T/t'/TI 


MArROsrOPiC  FRACTtMF  ANALYSIS  OF  FATIGUED  'RMT  n . FATMIt*' 
EROPFN7IES  3/42/71 


F4MMirA1tON  OF  TITANIUM.  'CHIMING 


FNArrUM'  MECHANICS 


AND  •FI.CYING  O'  L606  COBALT- MAS'  Alf/IY  SHEET , 
•CtlNiNG  W/16/70 


FOMMAn-'F  AMNEY-'BGI.E  FUtlAl  IC)A  «4»rHAN|rAi  'HitN«/«T  I * *•  «*» 

M^TAl.N.  >MArilMl'  MFftHANins  4/IA/7I 
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prriirr  ^UniTV  oh  r«*CTU«g  TOUGHNCftS  ^fto^KHTlII  Of 
STRRL  »/»Mt 

f*TIOi>t  fHOfRRTIfS  AHD  fR«CTURe  TOUOHHCS&  Of  Mft>4 
Ml OM-STMRHOTM  »TIIU  )|/14/Y0 

ff«CTURR  TOO0MHR&S  fROfftfITieS  Of  4lgl  41)0 
MlOM-ftTURHOTM  STRCt 

ril«CTL«R  TOUONHgRS  fROfCRTIf.S  Of  MCTAL  MATH  I « 

roMfOfiTts.  fiRfii  leiMfoncRD  metals  2/iwti 

f«4CTiJllf.  TOlKtHHR&S  fROff.RTIf.S  Of  S«E  ALLOY  A150. 
MlOH-tTRCHOTM  STf.et  2/lT#Tl 

fBACTl^f  TOuOHHItSS  fAOfRflTir.S  Of  TI'AAL'AV  AND  trT  A III 
TiTAHlim  ALtilYS  2/23/11 

fllACTiMR  TOUOMHf.SS  fAOfRATlE*-  Of  1 HCOMRL  T|f  ANO  CC*2T 
AlC«fL*RASf  ALIXITS  AHO  1»~N|  N4HACINC  STEfL  4/26/11 

fRACTtmf  TOOCMHRSS  AND  LONG 1 T I >OI A AL  AND  TAANSVKASf  STRAIN 
AATC  fROff.ATIKS  Of  ALUMIMUM  2020  |A  CONDITIONS  OTHER  THAN 
T-i  1/R/H 

rRACTlMF.  TOl>OMNfSS  fROfRRTIf.S  Of  20l4>Tt?  AND  221f-T«T 
AM*M|NLIM  allot  11/4/TO 

fRACTUnf.  TOUGMNesS  fftOfCRTlBS  Of  INCONRL  TI3 
NlCARL'BASB  ALLOT  6/16/11 

rRACTUIIR  TOUGHNESS  fROfRRTIRS  Of  TI-6AL-4V  AND 
TI-6AL-2MD  TITANIUM  ALLOTS  S/2S/1I 

fRACTlAlf  TOUGHNCSS  fROfCRTlCS  Of  2020  AIAIMINUM  IN  THE 
1-6  CONDITION  1/6/11 

fRACTURR  TOUGHNESS  tflC»  fROfRRTIF.S  Of  2624-T3SI  AU/MINUM 
ALLOT  fLATR  10/10/10 

fRACTURR  TOUGHNESS  AND  CRACK  GROWTH  fNOfRRTIRS  Of 
SUffRAl.LOTS  . RCfRACTORT  ALIXITS , TITANIUM.  AND 
HIGH'STRRNCTH  STEELS  1/21/TI 

fRACTURR  TOUGHNESS  fROff.RTlES  OF  D6AC 
HIGH- STRENGTH  STERL  1/1/1*. 

fRACTURR  TOUGHNESS  ANQ  STRESS  CORROSION  EROEERTIES  Of 
IS-SfH  stainless  steel  1/2S/T1 

fRACTURE  TOUGHNESS  EROEERTIES  Of  AIS1  TVER  H>1l 
high-strength  steel  and  EHI3-RMO  STAINLESS  STRE.L 
3/1/11 

MECHANICAL  EROEERTIES  AND  fRACTURR  TOUGHNESS  Of  ASTRALLOT 
STEEL  6/3/TI 

fl.ANR-STRAIN  fRACTURE  TOUGHNESS  EROEERTIES  Of  AlSl  4130 
HIGH-STRENGTH  STEEL  6/1/11 

eracture  toughness 

EHACTtiRE-TOl/OHNESS  EROEERTIES  Of  l«N|  MARAClNQ  STEEL  At 
tOR  TEMERRATURES  1/20/11 

fRACTURf-TOUOHNRSS  TESTING  1/13/11 

fRACTURR- TOUGHNESS  TESTING 

EMACTuRf -toughness  TESTING  Of  STEEL  6/26/Tl 

fR  I CT  ION 

COffflCIENTS  Of  ERICTION  Of  TIEfc  302  STAINLESS  STEEL. 
EROEERTIES  12/16/TO 

C/lfEElClRNT  OE  fRiCTION  Of  1T-4EH  STAINf.ESS  STEEL  RITH 
VARIOUS  MA1CRIALS.  EHOECRTIES  12/10/10 

fRiCTION  AND  REAR  Of  MARAOINC  STEEI^  2/16/11 

fRtCTION  CHARACTERISTICS 

fRiCTION  CHARACTERISTICS  Of  STELLITE  6 ON  STELLITE  6 |n 
SLiniNG  CONTACT.  CORALTRASE  ALUOl  6/ll/Tl 

f iRiNAff  An  MOSfMERf  S 

»»»f.n  Of  CARRON  AND/OR  Hi  OMOGf  N IN  fURNACf  AT  ««ISf  HERRS 
ON  |N'1I3C  NiCREL'RASf  ALLOY.  CORROSION  4/23/11 

4l4lNAr»  r>»SlGN 

*i4iNRrr  ORNION  AND  tlEEN  ANT.  I'ANniNG  VUl.lEN^NT  INVOl.VfO 
IN  Tm  MELTING  RND  CASTING  0»  TllANitm  I/2R/TI 

AtlNNACv*' 


AVAlLARILltt  Of  LARGE  ANNEALING  fi^RNACEA  2/11/11 

fUTURE  USES 

EUTURE  USES  OE  COLUMRIUM.  TANTALUM,  ANQ  RHENIUM 
1/6/11 

riS  MATERIALS  USAGE 

riS  MATERIALS  USAGE  2/24/11-C 

GEARS 

SELECTION  Of  MATERIALS  EON  GEARS  I2/S/10-C 

GENERAL  TE.CHNOLOCl 

GENERAL  TECHNOLOGY  Of  TITANIUM.  CfllAJMRIUM. 

N>CKKL-RASE  ALLOYS  AND  HORON  4/S/1I 

EROEERTIES  AND  GENERAL  TECHNOIXIGV  Of  TITANIUM  4/0/11 

(X)LO 

PRECISION  ELASTIC  LIMIT  EOR  EURE  GOLD  AND  MOO-O 
ALUMINUM.  EROfKRTiES  12/16/10 

OR  I ND1 NC  RHEELS 

THE  DRESSING  OE  HELICAL  FORMS  ON  GRINDING  RHEELS  RITH 
DIAMOND  DRESSERS,  SECONDARY  fARRlCATlON  1/11/11 

CUN-HAHRCL  AfELlCATION 

CAfABlLlTIBS  EOR  COEKTRUDINC  HIMETALLIC  TUBInC  FOR 
OUN-RARREL  AfELlCATION.  fRlMARY  fARRlCATlON, 

STAINLESS  STEEL  12/11/10 

HAFNIUM 

MACHI  NARI  L1TY  Of  fURK  HAFNIUM  ALIiOTS  S/3/11 

HAFNIUM  ALLOYS 

ENVIRONMFNTAL  EROEERTIES  Of  Hf  - 20T  A- RASE  MAfNIUM  ALIXIYS 
12/6/10 

HEALTH  HAZARDS 

HEALTH  HAZARDS  AND  STANDARDS  ON  HANDLING  RfRYLLIUM 
5/14/71 

HEAT  TREATING 

SALT  BATHS  FOR  HEAT  TREATING  ALUMINUM. 

EHYSICAL  METALLURGY  12/21/10 

HEAT  TREATMENT 

AffROfRIATE  ATMOSfHERE  EOR  HEAT  TREATMENT  OF  SfVERAI. 
ALLOYS,  PHYSICAL  METALLURGY  3/31/11 

KffECT  OF  MEAT  TREATMENT  ON  Ml CROSTR UCTURF  AND  MECMANtrAI 
EROEERTIES  Of  T1-4AL-4V  TITANIUM  ALLOY. 

PHYSICAL  METALLURGY  12/21/10 

EORM4BIL1TY.  MACHINING.  AND  HEAT  TRf.ATNfNT  Of  ALI/lYN  |N 
THE  NII40NIC  NICHEI-HASf  SERIES.  SfCONDARl  fAHRlCAniON. 
EHYSICAL  metallurgy  1./6/1I 

HEAT  TREATMENT  AND  EROEERTIES  Of  ALl'MI  N^iM- COEf  f R AUX>Y 
Sf'SOtl.  PHYSICAL  METALLURGY  12/f/IO 

MEAT  TREATMENT  Of  TI-6AI.-4V  TITANIUM  ALIOY  . 

PHYSICAL  METALLURGY  12/|«/10 

HfAT  TNEAIMENT  Of  MAMAGINT,  STEEL  IN  HYOMOGfN  A1  MO*^  f Mf  S . 
PHYSICAL  METALLURGY  2»4/1l 

HKAT  TRFAINFNT  AND  ITS  EfKKCT  ON  fROfERTIfS  Of 
titanium  ALIXIVS,  PHYSICAL  METALLURGY  10/6/10 

EROEERTIES  AND  MEAT  TREATMENT  Of  ALUMINUM  S/20/11 -C 

Hf  AT-TMEAT  ME  NT 

HEAT-TRE  ATMFNT  AND  DISTORTION  Of  10  l«  ALUMINUM  Al.lilY  . 
EMYSiCAt.  METAU.I/RGY  6/1/11 

MELiaiETfR  BLADES 

IDEMTiriCATlON  Of  MATERIALS  USED  IN  Mfl.irUETfR  NLADEn 
T/t/11 

MlOM-6NERliY>RATf.  EURMINU 

-N  AT  f VUMMING  ERr)0««>V«k  S«4*1l-I 


tHFAl«r.«fT  wo*  KRLIP.^  ow  MTDIIOOP«I  P«M  ITT  UP'APvT  I •( 
f LPCTHOLP.M  •tICKf.L  PLAttD  D*AC  M I OH>  ftT«P*iaTn  IITPP.I. 
COUKOSIOai  l/«/TI 


OP  nuCTILlT>  or  HIOH-J^TKriOTM  ««r.T«Lt 

I /t/TI 


HiOH*ftTiir«OTM  sTeri> 


AniAiimc  )iHr*fi  or  HiOM'STar«OTM  htpulb 

bfCO>lDA«T  r*MllC«T10il  2/24/T1 


rrrptrr  or  MYn«c)Or«i  on  NiOH-fiTiir«(OTH  4LU>t&.  copkomo*! 

T /I »/Y I 


Dirrustop  or  Dirruftco  ni ckkl'Caoni u«  platioo  o« 

MlOH-STPR«OTM  ftTr.RLft,  fX>tTt«iOk  lO/IA/TA 


MiOM'rTP««oTN  u>*-4U4iT  srrrts 


Mi0n*Tr«rr«4Tu«r,  Traisti.r  rPorrPTir.A  or 

MIOM*ST»r«iOTH  U>*'4LU>T  STRrLft  ft/10. 


k*tO  MlCM'JlTlirwCTH  STRRU> 
4IMIC4TIO**  5/>4'fl 


rc*4  nr  tit4miu«  4i.u>vs 
«t4CHI«t4C.  Sr.COP04liT 


RrrrcT  or  TPHrHPATUne  ox  C4D««iu*4  r.*«Mi iTTi.r*«e«rr  or 

Ml0H-&TRr40TH  STPRO.  CO«IIIOSI04.  Cn*Tl«0*  t/W/lf 


4n«A«iT4ar^  or  D«4r  M«OM-STPr*ir.TM  bTrr.t  vriisu!^  mst 
«**p*ci4a  i^TRr.L  ro«  *cno«  C4sks  i2/2wio 


r.rrRCT  or  k.oh  and  rcn  on  rATiCuR  and  otmp.m  ««r.CH4*tiC4i. 
pRorrNTies  or  MiGH-STurNCTM  STrrj^. 

bCCOHDART  rABRlCATtON  2/22/71 


APPLICATIONS  or  HV-AO  HIOh-STPENCTM  STRRL 


uriTTI.r  rPACTiNIP  in  hi  oh- STURnCTN  STCRL  THRRAD  rASTCNERS 
COAnnSlON  10/1/70 


RrrrcTS  or  liiAO  sprctiia  on  ooAr  and  sihi 

HlOH-STRRNCTH  S7KBL&.  PATlGUr.  1/10/ 


rPfr.cT  or  TMroHONRrHANi cal  Tor.ATHrNTS  on  thr 
«4»r.MANicAL  PMOPRRTirs  or  asao  hioh-stornoth  stcrl, 
PmyMCAL  HRT  Al.LUOCY  2/11/71 


FNACTURR  TOO0HNR5S  AND  CUAC*  ONOrTN  rMOPRUT I KS  OP 
SUrr.MALUOTS.  OerOACTOItT  ALIOTS.  titanium,  and 
HICH-STRRNOTH  STRELS  7/27/71 


rrorCT  or  coatinqs  on  cadmium  rLAteo  mioh^stiirncth  stcru 
Si20/7l 


HVDIIOORN  BMBfUTTLeMRNT  TESTS  roO  H I GH- STO  r.NQTM  &TRRI> 
I 1/12/70 


r.LrrATro-TrMrroATuoe  roorrRTiKS  or  mahacino  steel  and 
miGm-jitornOTm  steel  S/12/71 


SUPER  ALIXIYS  . AND 


JOINING  AND  MACHINING  OP  TITANIUM 
HIOH'STRBNOTH  STRBLS  1/12/71 


PATiGuc  mormTics  or  4i20  nich-stdencth  steel 

2'A/7I 


NIL-DUCTILITT  TRANSITION  TEMPERATURE  OP  FERRITIC  STEEIJI 
FNrSlCAL  METALLUROV  OF  HIGH-STRENGTH  STEELS  0/7/71 


PATIOUE  rROPERTIES  AND  rRACTURE  TOUGHNESS  OF  Hff 
HIGH-S7RrNQTH  STEEL  12/14/70 


rRORERTieS  or  nickel-base  allots 
10/0/70 


rROPERTIBS  AND  PABRlCATlON  OP  TRIP  HIGH-STRENGTH  STEEl^ 
1/14/71 


PATIOUE  PROPERTIES  OE  HT-tO  M I GH- STRENGTH  STEEL  CASTINGS 
0/«/t1 


ROTATING  beam  PATIGUE  PROPERTIES  OE  H I QH- STRENGTH  SIEEI^ 
3/1  /T1 


FATIGUE  FROPFRTIBS  OF  T I • 0 AL- OV- 2SN , TI-0AL-4V 
titanium  alloys  AND  a2a0  M I OH- STRENGTH  STEEL 


SPIRAL  •ELOeO  ROCKET  MOTOR  CASES 
JOINING  T/21/71 


HIQH-STRFNGTH  5TKEt> 


fracture  toughness  fropertibs  op  aisi 

HtOH'STRBNGTH  STEEL  2/IS/11 


STRESS-STRAIN  CtlRPES  FOR  LO»- ALI/>Y  STEELS 
HIGH-STRENGTH  STEELS,  PROPERTIES  2/2 


PRACTURE  TOUGHNESS  PROPERTIES  OP  SAE  ALLOY  01S0 
HIGH- STRENGTH  STEEL  2/17/71 


SUOOP.STED  MICM-STHFNCTM  STEEl^  FOR  USE  |N  THE  FIRK 
EKTINOUISMBR  SYSTEM  FOR  THE  F-1S  12/4/70 


foaCTURE  TOUGHNESS  PROPERTIES  OP  DA  AC 
HIGM-STRENOTH  STEEL  7/1/11 


TENSILE.  SHEAR.  AND  FATIGUE  PROPERTIES  OP  ELECTRON- *F AN 
• ELOP.D  JOINTS  OP  43a0  AND  Al20  H I GH- STRENGTH  STEELS 
4/1S/71 


PNArruKP  toughness  properties  op  aisi  type  h- i i 

HIOH- STRENGTH  STEEL  A«0  PHD'PMO  STAINLESS  STBEL 
1/1/71 


TORSIONAL  STRENGTH  PROPERTIES  OF  H|CH*STRP.NCTH  STEPI-N 
2/2S/7I 


NyDMOGP.N  STRESS  CRACKING  OP  ELECTROUSSS  N I CkEL- PLATBO 
D4AC  HIOH-STHENCTH  STEEL,  CORROSION  l/A/71 


TRANSITION  TEMPERATURES  OF  M I OH- STHF.NCl  M STFKI> 
PHYSICAL  METALlAiRGY  3/4/71 


H^  mOOPN- STRESS- rRACHINC  FAILURES 
HIOH-STRFNCTM  STPBL.  CORROSION 


IN  AISI  A2A0  HOLTS 
10/14/70 


• ELDING  OP  Hy-100  HIQH-STRFNGTH  STEEI.S 
7/IS/71 


HIGH- STRENGTH  STEEL 


identity  op  suprr  flso  alloy 

S/12/71 


HlCH-STRFNGTM  STEEL 


MrrHANir.Al  PROPPRTIBS  AS  A PUNCTION  OP  HEAT  TRF.ATMrin 
TEST  7PMPPRATURR  FOR  4240  HI  GH- STRENGTH  STEEL  AND  TYPE 
41C  STAINLESS  STEELS  t0/2t/f« 


GIRTH  •elding  of  a2A0  H I GH- STRENGTH  STKKI, 
2/2/71 


NACHINING  OP  OAAC  HIGH-STRENGTH  STKPI, 
SEU/NDANT  FAflN|CA7ION  10/12/70 


mechanical  properties.  RRITTLE- duct  I LE  TRANSITION 

TrMPPRATURP.  PATIOUE  PROPERTIPN.  ANQ 
H«nMOOEN  STRESS  CRACRINQ  properties  op  MY-140 
Htr«H- STRENGTH  STEEL  1/12/tl 


HI  OH- 1 r Mr  PR  AT  UR  I ALtOYS 


PI ANP- STRAIN  PRACTURE  TOUGHNESS 
NIOH-STRPnOTM  STEEL  0/W7| 


PROppRTir*  OP  Hl-PO  HIGH-STRENGTH  STPPt. 


PNOPFNTirs.  PH«%lCAL  MrTALMiRGl.  r/lRMOSlON  Mp.MSTANC.r 
OP  AORM  HtGM-stRrNGlH  STEEL  2/2l/7| 


] 


tTauCtimKft 

or  MiOM-THv^r.iiMoWft  »*r>«iricc*«ii  Kinuciurr.l^ 

tfS/ft'C 

•K)«Or.«TBUCmv«  TftTmO  0»  «ll  I tirOUCKO  fLAftTIC  rURAkUllR 
««D  »«0«««CX)<a«  fTftliCtUlltft  t/zt/ll 

• i«r  Mo«iitco<«i  ftTHucTumft.  joikimo  t/is/ti 

««LO« 

•fttn  r»*CK  Rtrftiii  or  srnr  «i  MONrtcn«*A  »rLOft. 
«ic*r.L-t4se  4U£v.  JOiNioa  i/ia/yi 

MOt  ro«««i«iQ 

MOT  rOAMItiC  or  T l • tAL- 2S«- 47P>  f mo.  Tf'iAL'AV,  AAO 
Tl'-S«L>t  %%H  TITAAIUM  ALU)VS.  MtCOPnANt  r AHA  t CAT  IO*< 

I 


A-15 

l/IA/YI 

MVOAOSTATIC  RVTRUAIOA  rARSfte!^ 

MVIMOST  AT  I C STTRU&ION  rPr.&ARfc  rOA  RirORT  ft/2A/ 

MvrCAVBLOClTT  iMrACT 

urMAvio*  or  rervLtiUM  u«oba  HvritAm^ctTv  iMrAcr, 
MIOfr.ATIC&  A/A^Tt 

lOAlTlOA  or  MCT ALS 

lONlTIO*!  or  MBTA13  !•»  OlYOr^.  a>NHO.AlO*t  Y/>/T| 

ICAITION  TrvrRAATlfllB 

OAAWIIM*  lOWITlOA  Tr«4rrRATlA»R  1W22MO 

iCAiTiON  TeMrenATimrs 


J 

1 

1 

J 

1 

3 

1 

i 

1 

i 

1 

J 

I 


COMr AT t Ri  tiTT  or  MrTAL»  %iTH  Ml  QM- rR e& « imr.  Mtrmocr.M. 
CONnn^ lOM.  NICARL'BASB  ALLOTS.  STAIMLRSS  STRCI^ 

1 /A/YI 

rrrr.rr  or  HTDancrM  on  mi  oh- starnotm  ali^ts.  cohaosiom 

Y/ll/Yl 

rrrecT  or  HTiwocrN  cowtcwt  \h  ti>sal*4v  titamiom  «oc«rr 
MOTOA  CASCS.  rAOriATieS.  COANOSION  T/t/Tt 

r.rrRCT  or  htoaooa.m  on  rAorvATirs  and  rAtiAiAC  or  ti>aal*av 

TITANIUM.  201A-1*  AND  YOYA-TA  ALOMINOM.  ANQ  R- Si 
COLOMRIUM.  CORROSION  WA^YI 

MTOAOCRN  DirruSION  in  titanium,  corrosion  Y^1A/Y| 
htdroorn  riCRur  or  ti-aal-av  titanium  allot  oorinq 

CMMOMIUM  fLATlNC.  COATINGS,  CORROSION  Y/Y/Yl 

HTIMOORN  rMHRITTLCMCNT 

HtDROOCN  BMRR ITTLEM«NT  Or  STEELS.  CORROSION 
12/23/YO'C 

HTDROORN  RMM ITTLEMRNT  Or  STEELS  AND  ALUMINUM.  CORROSION 

MTDROr.RN  RMBRITTLEMENT  Or  Tl-AAL'AV  TITANIUM  ALLOT. 
CORROSION  Y/A/tl 

MTDROGEN  EMHUTTLEMINT  Or  IANII2S0I  MARACINQ  STEEL. 
CORROSION  lA/IA/te 

htdrocen  cmmittlemcnt  or  lY-Arn  stainless  steel. 

CORROSION  S/IA^TI 

HTDROORN  embrittlement  Or  NICKEL'BASe  ALLOTS.  CORROSION 
S^22/Tl 


CORROSION 

HTOROOEN  EMBRITTLEMENT  Or  METALS.  CORROSION 


HTOROOEN  rMBRlTTLEMENT  Or  TANTALUM. 
1/21/Yl 


htdroorn  rMBRlTTLEMENT  OE  Ml  GN^  STRENGTH  STEE(.S. 
CORROSION  S/S/Yl -C 

TREATMENT  EOR  RELIBE  OR  HYDROGEN  EMBRITTLEMENT  IN 
ELECTROLESS  NICREL  ELATED  OAAC  H I CM' St REnQT H STEEL. 
CORROSION  I/S/Y1 

htcmogen  embmittle.ment  tests 

HYDROGEN  EMBRITTLEMENT  TESTS  EOR  M| GN- STR ENCTH  STEELS 
I I /I S/YQ 

hydrogen  stress  CNACAING 

hydrogen  stress  CRACRIMC  OE  electroless  N| CAEL'ELATEO 
OAAC  high-strength  STEBL.  CORROSION  WA'tl 

mtCmANICAL  rROEERIIES.  BRITTLE-OitCTiLE  TRANSITION 
TENErRATuRE.  EATIGUE  EROEERTlES.  AND 
HYDROGEN  STRESS  CRACRING  EROEERTlES  OE  HY'IAO 
HIGH-STRAnOTH  steel  1/12/YI 

HYORr^^irN-SlRESS-rRACRINO  EAILURES 

HYDRCHIEN-STRESS-CRACRING  EAILURES  IN  AIM  a*AA  BOLTS. 
HiGH-sT«r«GTH  STEEL.  CORROSION  IB/tS/YA 

HYUHO^YATir  EATHUSION 

HYDR0*>TAT|C  ElTRUSION  or  titanium.  ERIMARY  *ANRICAYt<»N 
Y*IS/tl 

HYDMOyTATIC  EtTRUSlON  OE  METALS.  ERIMARY  EAHHlTAYlON 


IGNITION  TEMEERATIRIES  OE  TITANIUM  AND  OTHER  METAL  |N 
OAVGEN  and  air,  CORROSION  S^SI/Tl 


I MFLANTS 

RSEENEnCES  on  metallic  SURGICAL  IMPLANTS 
instrument  at  I ON 

I nkoRMATIOn  OA  TEST  I NSTRUMENT AT  ION  1 

IRON' ALUMI NUM  ALLOYS 

IRON- ALUMI NUM  ALLOYS  .2/2S/Y1 

JOINING 

ADHESIVE  BONOINO.  JOINING  12/1/YO 

ADHESIVE  BONDING  OE  TITANIUM.  .lOININC 
ALUMINUM  RELOINC  EROCEDURE.  JOINING 


IS/IS/YO 

2/1B/71>C 


ALUMINUM  TUBE  RELDINO.  JOINING 


BERYLLIUM  EROEERTlES.  EABRlCATION.  AND  JOINING 
10^9/T0-C 

BONOfNC  or  COrrER  to  steel,  joining  dissimilar  metals 

t WA/YO 

BHAEINO  ALLOY  EOR  COLUMBIUM  TUBE.  JOINING  It/IO/YO 

HRAEINC  AM-3S0  STAINLESS  STEEL  AND  ALLOY  YiS 
NICKEL-BASE  ALLOY,  JOINING  12^23/YO 

BRAZING  AND  JOINING  OE  BERYLLIUM  AND  ITS  ALLOYS 
I /l/YI 

IWAriNC  EILLER  METALS  EOR  TITANIUM,  JOINING  3/I0/T1 

BRAZING  or  COLUMBIUM  TO  COLUMBIUM.  JOINING  2/3/Yl 

BRAZING  OE  TITANIUM  TO  TANTAUfM.  .IOIN|mQ  2«23#T1 

HHAZINO  or  ALUMINUM  COLOrtATE.  JOINING  A/22/TI 

BRAZING  or  TITANIUM  AND  ZIRCONIUM.  JOlMINQ  ID/S/YO 

COMrATIBILITY  AND  RELOING  Or  A-2PA  STAINLESS  STEEL. 
CORROSION,  JOINING  1W20/YO-C 

COMPATIBILITY  OP  MARAGIMQ  STEEL  RITH  NITROGEN.  JOINING 
Y/2J/ZI 

COMPOSITION  or  A BRAZING  ALLOY  CALI.y:0  «FTALU>Y  232. 
JOINING  IWA/70 

CRACAING  IN  NCLOS  OP  A2PA  STAINLESS  STEEL.  JOINING 
A«30/Y1 


OEMGN  ALl4)RABLr.S  EOR  PASTENENS. 
IC/IA/YO 


lOlNING,  EROEERTlES 


OrvEiOPMENT  AND  USE  OP  BERYLLIUM  / AUM«|  N(H4  I.ANiNATES. 


.toi  N|  NC 

A/23/‘ 

oirruMON 

dftim 

BONDI «C 

r>i  m/siON 

4«2A'Y1 

BONDI NG 

m EPt'MON 

BONDING 

STAINLESS 

STEEO. 

nir»«f%tr>N 
1 r / 1 A 'Y  D 

MONOING 

• I . in t Ni « 


ll 


i 
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ni»vuftio«  ADD  tt.i^CTMo** - •m.ni«)G  o'  i*i>iee 


• IOI«l*iO  O'  TI*«*L*  4V- TIT*HIU««  4U/>V 


nirrimio*  aiti.nivin  i««riJ«R  ON4»HtTii  io  * 

*ir»Pi.*«44R  4LU>v  o*  si4)nLrAS  STrrt. 


l/>4*ip**rrB4Timr  rv4iAJ4TiDti  7014.  4t»f>  zzit 

4LU*4I«U«4  4tl^v&.  FHDreNTir.».  .IOI«i|«iO. 
rMtS1C4L  «44;T4tUmOV  1/74/TI 


Oirru4iOM  «O*i0l«0  nr  4U.*^I  .lOmixo  M/D/TO 

nirruftlox  imxDixri  or  ixooxrt  it*  4xo  Hrxr  4i 

XlC4«L‘A4St  4LL0T&.  JOIXING  t^7»/Yt 

rrrrct  nr  n«ir>r  coxrrxr  ox  TMr.  rxormif.^  or  sort 
4i.iH«ixux  vruos.  .toixixo  )/4«t1 

rrrrc!  or  orrrCTS  ix  sroT  xetos  ix  ixcoxr.L  %iS 
xir«rt.'t4sr  4lloi  . .lotxixo  1/14/V1 

rrrrPTr.  or  r),4xismxc  ox  xrtDS  ix  txroxEL  #75 
XICxr.L-X4&r  4I.LOY.  .lOIXlXC  l/7S/1t 

Ft.rcrxox- nrxx  xxi.nixr.  or  Ttrr  31c  5i4ixLrss  STeru  4xd 
ixcnxrL  iir  xiC4rL*x4se  4lu)v.  joisixc  4*\bn\ 

rt.rcrrxnx-nrxx  xeldixc  or  i7’4fM  &T4iXLr»s  5Tf.el.  joixixg 

i^7*/ti 

rurcrrox* ic4*4  xfudixg  or  coujxbi u«4- h4Se  4lloi  rs-»s. 
.lotxixG  n/i«/Yo 

n rCTXOx- BrxM  XRLOIXG  or  11T4N|U*4.  4I,U«4|XU*4.  4XD  fH 

KT4IXCE5&  STr.r.t,  JOINING.  M/I3/T0 

r«n/>sivr  XELDING  or  CI?9Y  COU'NRIU**  4N0  TI>44L-4V 
YIT4XIUN.  JOINING  >7/71/70 

ririilMve  xeUDING  TECMNOLOCY,  JOINING  3/I0/7I-C 

r4ILI«eS  IN  ei.F.CTXON- BK4N  •ELDED  TI-44L-4V  TIT4NIU*4  IN 
IMF.  4NNr.4LE0  CONDITION,  JOINING  11/10/70 

F4TIOUB  rHOrENTIES  Or  0001  4LimiNU«4  HM4ZKD  «ITH  4047 
M47INC  4lU«4|NU<4,  JOINING  12/7/70 

r4TiGue  rxorrRTies  or  Tvre  3io  st4inlfsb  steel  joints 

•M47.ED  NITH  •24U-10NI  RR471NG  4Ll/)V  . JOINING  3/10/71 

rr.4MBILlTY  OF  M)47INC  T I T 4NI  UN- TO- 4NMCO  IRON  4ND 
SOLDF.RI  NG  TIT  4N|  UN- TO- 4LNI  • N4GNrT  4LLOY  . JOINING 
10/77/70 


LUHRIC4NTS  RECONNENDED  REFORE  •EI.OlNG  SOM 
ALUNINUN  4LLOY.  JOINING  4/17/71 

N4CH1NING.  r4RRIC4TtON.  4ND  JOINING  QE  TIT4NIUN 
1 2 /4 /TO- C 

NFCH4NIC4L  fROrrRlIES  OF  Dl FEUS  I ON- RONDED  T I T 4N 1 > 
JOINING  12/7/10 

Ml  CROCR  4CR  I NG  IN  •ELOINC  LAOS  COR4LT-M4SE  4(.li>t  REI.IOXS, 
.lOINING.  SUEERFUiOYS  S/24/71 

NER  4rrtlC4T10NS  OF  ELECTHON- RF.4N  xEtOING  EROCESSES, 

J01 Nl NQ  1/11/71 

OXIDE  FORN4TION  DlJR  I NC  4LUNI  NUN  XELOING.  JOINING. 
SUEE4CE  TRK4TNENT  R/17/71 

EL4TING  AND  •BLDINQ  OF  TIT4NIUN.  COATINGS.  .IOIN|NC 
•/•/71-C 

ERKE4R4TION  OF  NOLY6DENUN  .SURFACES  FOR  ADHESIVE  ROnDING. 
JOINING  3/10/71 

ERESSURE  RONOINQ  OE  EIRCALOY.  JOINING  12/7/70 

EROOUCTION  OP  tITANIUN  SAND»lCH.  JOINING  4/12/71-C 

PROPERTIES  AND  •ELOABILITY  OE  NICXEL-BASE  ALLOYS. 

JOINING  10/20/70 

EROEERTIES.  NACHIN|NQ,  RELOING.  AND  FORNInC  OE 
TITANIUN.  JOINING.  SECONDARY  EARRlCATIQN  3/23/71-C. 

RESIDUAL  STRESS.  STRESS  CORROSION  AND  STRESS  RELIEF  OF 
•ELDED  STRUCTURES  OF  Tl-0AL~AV  TITANIUN  ALLOY,  JOINING 
7/27/71 

RESISTANCE  •ELDING  OF  TITANIUN  ALLOYS,  JOINING 
12/14/70-C 

SECONOAHV  FARHtCATION  AND  JOINING  OF  TITANIUN  ALLOYS 
A/T/ll-C 


filler  NETALS  rOR  HRA7ING  TYPE  310  STAINLESS  STEEL. 
JOINING  3/10/71 


SECONDARY  FAHRICATION  AND  JOINING  OF  TITANIUN 
A/0/7I-C 


roANARiLITV  AND  RELDARILITY  OE  TD  Nl CXCL- CMRONt UN 
NiCxPl.'RASE  ALLOY.  SECONDARY  E ARR  | C AT  I ON . JOINING 
S/24/71 

rORNING  AND  ■ELDING  OE  LOOS  CORALT-RASE  ALUDY  SHEET. 
JOINING  I2/1S/70 

Ef>*NIN0  AND  lOININO  OE  OOTA-10*  TANTAU*N  AND  C-I20Y 
COLUNRli/N  ALLOYS,  SF.CONOARV  EAWlCATlON  7/7/71 

»«SION  •ELOINC  or  rsOS  AND  TEN  ALLOYS.  JOINING  OF 
C(»t4>NRIUN  AND  NOLYRDENUN  ALLOYS  11/0/70 

gelding  or  SNAlL  Dt  ANPTER'TMI N RALL  stainless  STEEL 
Turing,  joining  a/S/7i 

GIRTH  *0001X0  or  4740  H I Qm- STX PNGT N STEEL.  .lOIRINC 
2/7/71 

MvrmoGrN  in  Ti-OAL-av  TITAniun  SPOT  •Ei.OS . joining. 
i;ONMOSION  17/10/70 

|D«N7iriC0TI0N  or  NILITAR7  SYSTPNN  USING  TI-0At'4V 
1I7AN1UN  IN  SFOT-»rLOCD  STRuCTURrS.  IOlN|xC  17/11/70 

lOINtNG  OU/NINi/M  rLECTRlCAL  RlRING  TO  ITSrLr  OR  TO 
ritPW¥M  I0/27#10 

lOINiNG  RND  rOXNING  or  TI-3AL-7  NV  T|7AN|f«4  TUNING 
4//0/7I 

t(  INING  AND  NA/miminG  OF  TITANIUN  S«>r>rN  Al.l/YYS , AND 

•.lGM'N7xrNOTM  MrrL.N  1/W/tt 

tfiiNiNG  or  M/rrxAi.i/)v»  TO  a uuari  7 surntrate  7/i/7i 

MMNIxr.  or  Tl7AN|fN  4/7Y/7I-C 

IfMNING  or  nPArMlTF.  TO  ftrrRACIORY  N«rl0l>. 

Dl««t«MA«  NAT»V|0L>  //J/7| 

*f»|N(Nf,  or  TITANIUN  AI.I/>70  A//I/7I 

»f>lNiNG  l»r  Xi-Sf  OiRAl.T  • R0«>r  Ai.ijiy  . Rri.OiNt.  IW^R/TO 

««»  uNKl/iYrDTITANitrH  TO  /H*ArH|Tr  T//T/TI 


SHEAR  STRENGTH  rHOEKRT  I ES  OF  RAAZEO  RER  Y LLI  UN  .I01  NTS  . 
JOINING  S/70/71 

SOLDERING  OF  TITANIUN  TO  ALUNINUN.  JOINING  0/1S/71 

SOLDERING  OE  VANAOlUN,  IOIN|NG  0/10/TI 

SOLDERING  or  RE.RTLLIUN.  JOINING  0/2S/7I 

SOLDERING  OE  EALLAOl  UN- S I LVER  ALliOY  TO  STAINLESS  STEEL. 
JOINING  0/17/71 

SOURCES  roR  the  DirrusiON  •elding  or  titaniihf  structures. 
JOINING  S/70/TI 

SPIRAL  •ELDED  NOCREt  NOTOR  CASES.  M I GH- STMFNGT  H SirPlJt. 
JOINING  7/71/71 

SrOT  ANO  SEAN  •ELDING  Or  COl.UNRIUH  ALI/IYS  . JOINING 
I /7I /7I 

SPOT  •F.LOINC  OF  TITANIUN.  JOINING  1I/7A/70 

NUNFACr.  PREPARATION  OF  TITANIUN  FOR  ADMrsivV  NrtNDINC. 
lOI Nl NG  4/13/71 

S(-RFArr  rHEPAHATION  or  TITANIwn  for  AOHEMVP  RONDING. 
lOINING  4/0/71 

MWFAtr  rMPPARATICIN  ftF  7I-0AI-4V  Tl1AN|UN  Al.lilY  M»R 
AOMPNIvr  RONDING,  .lO|N|NG  7/72/71 

TITANIUN  Xri.DlNG.  rORNING.  AND  NACHINING, 

NrCflNDAHY  FAHHlCATtON.  .IDINING  4#7T»7|-r 

TITANIUN  TURK  •Kt.DING.  IOINInG  A/|«/T1 

lilTHANONlC  Rri.DING  nr  light -•r»»iHT  AIJ»NIN»H*  4|HrXA«4r 
.n1RUL*TM*ES,  joining  4/IS/TI 

unDphnaTPH  XKLDING  and  rirTT  I Nl*  T fTHnimJiGY  . ifllNiN.* 

10/  1 /TR 

MNK  i»r  rorrrr  in  hhning  TiTanium.  «Mrr«f«>iitN  ni'nihn* 

1 I /I  /TO 
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•rt,D  ariir  41  mo«r«CO*4H  ari.n^. 

«tr«at.'K4^K  ftt.ijnt . .ioinimq  wi»rTi 

ranrffiia  araci ri cat io«4 . jo)ai«o 

«»i.ni«*o  A«in  «AACMi«i«o  nnaoA  co«*rosiTrs.  joihinc. 
aaDO*inA«T  FAMiiCATioa,  r 1 KFa-KFi aroncen  ««ft:tAij) 

4f^/T1 

• A«r>  rAMICATIOM  or  ma>«fs  mi  CaRL- ra^f  ALU>T 

Hv-ia*.  .101*1140  12/ia/To 

• RlJ>l*lO  A40  MAFiaO  MlOH-Tr*4F»RATlRir.  *«ATFa)ALS,  lOI 
lilA/TI 

• F.|J>lnaOF  HriA  TITAklim  ALUOT&.  .I0I4|HC  W/23/1 

• Ft.niXO  OF  YITAtlliM.  J014t4C  4/1/Tt 

• Fl.nmOOF  A7FA  »TA|4LC&^  ^TFF.L.  JD1414G 


AFini^O  OF  AL»^TF4|T1C  STAIHt.KSS  STRELS.  .IOI4INC 
&13/T1 

• F>J>I40  OF  *«)I.TROF«IU4  TO  7. 1 H C04I  U4- COFPF.R  ALIOY5.  JOIN|*«G 

OISM4ILAII  ALLOTS  4/1S/T1 

AFI.niRG  OF  TA«fTALU«4  TO  COLU*ARI 0*«.  J0I41NC  3/1/Tl 

• F1.0I40  OF  TlTANIim.  JOI*(14G  10/S/TO 

• FIJH4G  OF  llF«te  41  «I1C«CL~  RASE  ALLOT,  .10I4|NC 
AMS/Tl 

• FI.OIAC  OF  TYFF  31S  STAt*<LeSS  STEEL  AND  41)0  STEEL. 

JOINING  II/24/TO 

• Fi.DINO  OF  HT-1D0  HlOH'STSrNCTH  STF.EO.  JOINING 
T/1S/T1 

• F.t.DING  OF  HT'AO  STEEL.  JOINING  1WS/T0 

• TIOINC  OF  ALI/NInun  castings,  JOINING  S/22/T1 

•ELDING  OF  CONTACT  NATERIALS.  JOINING  11/1/TO 

•ElOINC  OF  A2AS  STAINLESS  STEEL.  JOINING  1/14/Tl 

• FLOINC  OF  NICKF.L'OOATEO  COFFER  N1RE  TO  AOVAR  TENNINALS, 

JOINING  1/12/TI 


• ELDING  TF.CHNIOOES  OF  TITANIL'N* 
ALIOTS.  JOINING  3/22/Tl 


NICKEL*  AND  CORALT-BASE 


• FLD-RFFAIR  FNOFFRTIES  OF  CAST  STAINLE.SS  STFEI.S. 
JOINING  11/4/TO 

•lAF  nONFiOONR  STRUCTURES,  JOINING  S/2S/T1 

(DINING. 

RMA7IN0  OF  TITANItm.  TITANIUM  TO  INCONEL 

NICKF.L'RA^E  ALIXIT  .lOININQ.  AND  CORROSION  OF  JOINTS  OF 
THFSF  MATERIALS  IN  RORATED  BAT  EH  l/lA/TI 

LA*^»»  CiO’TInG 

1 ASF«  CtfTTlNG  METHOD  FOR  REMOVING  OFFECT  PARTICLES  FROM 
TiTANUm  OR  liRCONIUM  FARTS  A/44/11 

I.IOiil  D MTT  ALS 

^FtFCTlON  OF  MATERI4UI  FOR  .AERVfCt  (N  MOLTEN  LEAD  AND 
•ODIUM,  LIOUlO  METALS  CORROSION  4/«>/Tt 

I.IOulO-MET  Al 

»I/(«M^ERS  AND  UTNTAINER  materials  EON  LI  OUl  D*  MET  Al, 
stsTfns.  CThfrosION  2/2/Tl 


FFFFrr  C)»  LoRRitANTS  ON  SMFAH*TF>T  RESULTS  FOR  VAHIODS 
MF1AIS  2/2S/TI 

«i.NN|rA*n«  4'«FO  FOR  Ml  Oh*  F.NFNLT  * H AT  F MIHMINt,  AND  FORGING. 

FFIMANI  FANRiCATlON  4/|/TI 

ii.NRirtNTS  EOA  Mir.M*TtMFF.RATtiNF  nffHiCAI  Mf  Ate  | NGs 


•>!».*  «»4  if  RRirtNTS  SlITAN«F  rOR  USF  IN  MOT  FORMI  *G  OF 

TlTANIi*  NFfONLAMT  FARRtCATION  S/S/Tl 


* F t NN  t I4>M«  If  AnT  « . 


MM  I ( AT  (UN  AND  N*  I 


N»I1*NDAN|  »A««H|rATlON 


MET Al  ROAR  I NO  AND  LUHRICATION  OF  TITANIUM 
MACHINARILITT 

NACMI  NARI  LlTl  OF  FURR  FIAENfUM  AI,I/>TS  S 

MaCMI  NARI  L1TT  AND  FOAMING  OF  INCONF.L  TOt 
NICKEL'HASE  ALI.OT  , SECONDARY  FARRlCATlON 


ECM  OF  TITANIUM  Al  l^TS  AND  M I GM- S T R FNOT  H STEFI..S, 
MACHINING.  secondary  FABRICATION  S/24/T1 


Qfnvrau  information  on  mftal  forming  and  machining 
10/21 /TO'C 


JOINING  AND  MACHINING  OF  TITANIUM.  SUFFNALIOYS.  AND 
HICH'STRFNCTH  STEELS  1/12/TI 


MACHINING  AND  FOLISHINC  OF  TITANIUM  ULTRASONIC  CUTTING 
TIES  S/S/TI 


MACHINING  OF  SUFKRALLOYS. 
S/T/TI 


SKOONOARY  FARR  I CAT  ION 


MACHINING  OF  REFRACTORY  METAI.S.  SECONDARY  FAHHiCATlON 

4/13/TI-C 


MACHINING  AND  FORMING  OF  TITANIUM. 
S/1 A/Tl  • C 


secondary  fa  hr  I CAT  ION 


MACHINING  AND  POLISHING  OF  TITANIUM  ULTRASONIC  CUTTING 
TIPS  5/S/Tl 


MACHINING  OF  NlCKeL*-BASe  ALLOTS 


lO/F/TO-C 


MACHINING  OF  TITANIUM  AND  ALUMINUM  FORGINGS, 

SECONDARY  FARRlCATlON  0/T/Tl 

MACHINING  OF  ALLOY  T|§  NICKEL-RASK  ALIJIY  , 

SECONDARY  FARRlCATlON  IO/9/TO-C 

MACHINING  OF  SUFERALLOYS.  SECONDAHV  FARRlCATlON 
T /I e/Ti 

MACHINING  AND  FARRlCATlON  OF  COtUMRIUM  ALiyiV.S 
10/2I/T0-C 

MACHINING  OF  TITANIUM,  SECONOAHY  FAHHICATION 
T/9/T1-C 

MACHINING  AND  forming  OF  TITANIUM.  SFCOnDAHy  (ARRICATION 
S/2S/T1>C 

MACHINING  OF  NICKEL-  AND  COHALT-RASE  ALLOYS, 

SECONDARY  FABRICATION  OF  SUFEHALIOVS  10/2/TO 

MACHINING  OF  titanium.  SECONDARY  FAHHICATION 
H/23/TO-C  1 UNITED  AIRCRAFT  CORPORATION.  FRATT  • 

RHITNEY  DIVISION.  IRE5T  FALM  REACH.  K«i>R|DAI,  MFCmANICAI. 
AND  FATIGUE  PROFERTIES  OF  CAST  INCONEL  TIR 
NICKEL-BASE  ALLOY  I1/20/T0 


MACHINING  OF  TITANIUM. 
T/23/TI-C 


SECONOAHY  ( ARH I CAT  ION 


MACHINING  AND  FHOFERTiES  OF  TUNGSTEN  t/Wll 

MACHINING  OF  OeAC  H I GH- STR  ENGT  H STEM.. 
secondary  FAHHICATION  I0/12/T0 

MACHINING  OF  TANTALUM.  SF'CONDAHY  FAHHICATION 
16/12/TO 

MACHINING  OF  HEFRACTURV  MFTMI.S , SEItONDAHY  »AHH|r.A1|ON 
I /R/1  1 • C 

MACHINING  OF  titanium,  SECONDARY  FAHHIIATION 
I / I S /T  I -C 

MACHINING  ASD  FOMMING  OF  TITANIUM.  SKnONDAHY  F R**N  I TAT  ION 
I /2t  /T  I -C 

MACHININr..  FAHHICATION.  AND  lOINISL  OF  TITRN||H« 

14/4/TO-C 

FH<»FrNTlES.  MACHINING.  RVI.OINr,,  AND  MMiMINGOF 
TITANII/M.  lOINING.  SFCONDAHY  EAHHMATION 

TITANIUM  RElDINO.  F(*RM|nG,  and  MAf  HI  NI  4Ji. 

SFCOSDARY  FARHICATIDN,  IDININi;  4//«iTt-l 

titanium  MACHINING  AND  FHtM'F*^  M • ISMINHAIION 
1 6/  * /Tt»-  r 


I 4HH  I 4l  i (>S 
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• vi.ni«n  *nn  or  Mniio*i  co*«ro^lim.  .101  mi  wo, 

k*ro«in»«>  r ftMi  I r*t  io«.  r I urn- nr  1 kroncro  wriALS 


rowrAT  I Ml  Lit«  o*  »Trr.i.  mitm  witHOorK.  .iniwt^o 

rowroAmoM  AMO  raoreMTiMi»  or  vamaoimo  !>TMei..  «ao  OMAor 
\2 


roAHAMI  I.1T«  . «*ACHIMtMC.  AMO  MrAl  TAfATMrMT  OF  Atl.OVf>  IM 
TM«  MIMOMIC  MtCMFI.- MA!^R  SNfMr.!i,  ^rCOMOAAt  F A MH  ) CAl  I DM  , 
rM^AiCAL  «arTALU«Ot 

rOMMlMC.  VACHIMIMQ.  AMO  CI.FAMIMC  Or  tlTANIUM 
W « 1/TO  t 

MMOrvHT  I m . ArCTMliAMt  F 4 Mil  I C AT  t f M . MACMIMIMQ.  AMD  MFAT 
TMAATMFMT  or  TllAMiuM  AulOt&,  rMT&lCAL  MKT  ALtUMCT 
« » W M 1 * C 


Cf>Mr4«AT|VF  M«nnTM  AMO  MOTCh  FATICi’K  FMOrKMT  i r.&  or 
AM>MIMi>«A  MITM  MAGmrMOM  ALIBIS  W2A/11 


CnHMOAIOM  or  A7.3IM  MACMKSn>««  AtLOV 


CMACA  FAIUUHFS  1M  «A«|  AAAMAr.lMr.  MTfFL  MFMILTIMC  FHOM 
OLTFA&OMlC  CttAMIMO.  COMMOfilOM  I/3T/TI 

errm  or  Fi«iTt  om  fmactumr  touOmmf.as  rnorriiT  i r.a  of 
•AAMAOIMG  MKtt  M/t/ll 

rrFFCT  OF  MF.LTtMa  FM  ACTI  C*  OM  IMF.  <ACCMAM|CAI.  FMOrF.MTlFA 
OF  tFMI  MAMaGIMQ  Meet  3/10/T1 

eFFKrt!!  nr  etecrric  oiacmamgf  <aacmimimg  om  mfchami tai. 
rilor»«lTlF^  or  stfkl  auot&.  mamaoimo  ftTret  i2/22/to 

KUFVATFD-TrMrKAATiMie  FMOFFHTtFfr  OF  «AAAACIMC  &TFFI.  AMO 

micm-stmfmctm  Meet 

rtFA  ATro-TCMreM  ATiwe  mkchamical  rHoreiiTies  of 
mamagimg  bterx  s/ia/ti 


COMAOStOM  OF  *aAGmF.MUM  T/13/TI 

FI  RCTMOFtAT  I MG  GOLD  TO  MAQMF.SIUM,  COATIMG*.  T/21/ 

MtCMO^IFLO  MMKMGTH  AMO  MICMOCRFFF  FMOrCflT  I K&  OF 
Al.imiMlMA.  MFMTl.LIOM.  TITAMIUM,  AMD  MACMRSIU** 

Af23/1l 

mmfhgtm  r«ore«TiF.s  aftrii  mafid  hcatimq  of  alumimum, 
maGMKMIMA.  TlTAMItMt.  AND  STAINtr.&S  STSet  ALLOTS 
I I /30/T0 

MAGMFMIMA  AOOITIOMS 

MAOMF.SIIMA  AOOITIOMS  TO  TITANIUM  AMD  TITANIUM  ALLOTS, 
FHTSICAL  MFTALLUHQt  A/1A/T1 


FATiGur  FMOrCRTieS  or  ALMAN  362  MAAACIMG  STF.F.L 
1 /I  WT  I 

FRACTUlie  TOUOMMeSS  FHOFFATieS  OF  IMCOMRL  TIA  AMf)  GG  /T 
MiCAeL'BASe  ALLOYS  AMO  1A>N}  MAMACIMQ  STF.eL  4/2f'Tl 

FMACTUfie'TOUOHMeSB  * FROFRflTieS  OF  IFMI  MAFACIMG  STeFt.  AT 
LO«  TeMFERATUMeS  T/26/TI 

HCAT  TReATMEICT  OF  MARAC1M0  STEEL  IM  HVOROCFM  ATMOS  FMr  MRS . 
FHTSICAL  MeTALLUROY  2/4/7) 

HYOROGEM  emiRITTLeMRWT  OF  IFN|l2Se>  MARACfMC  STFFL. 
aiRROSlOM  10/16/70 

lOEMTIFlCATlOM  OF  >20  MARAOlMQ  STEEL  5/2T/TI 


FIFFCT  OF  TfMrFRATURE  OM  MODULUS  OF  7A60A 
MAOMFStiiM  ALLOT.  FROFF.RTIES  A/7/71 


FFFFCT  OF  MICH  THORIUM  COMTFMT  OM  THE  MF.CMAMICAL 
FROFFRTIES  OF  MM21A  MAQMESIUM  ALIOT  >2/14/70 


RADI  AT  I OM  OF  HM2 1 A MAGNESIUM  ALLOT  COMT AIMING  THORIUM 
3/23/TI 


MAGNESIUM  ALIOTS 


MAONFA I tm- OR AFHITE  COMF051TEM  AMD  FOADBREO 
MAGMFSM*M  ALIOTS  FOR  USE  |N  COMFOSITES  4/lA/TI 


USE  OF  MAGNESIUM  ALLOTS  IN  ROCAET  AFFLICATlONS 
7/10/TI 


FROFERTIBS  AMD  USAGE  OF  MARAOINC  STEEL  SFRInGS 
2/0/71 

HOCKMELL  HARDNESS  VALUES  VERSUS  STRENGTH  LEVEt^  FOR 
MAR  AGING  STEEL.  FROFF.RTIES  2/16/7  1 

STRESS' CORROSION  CRACKING  OF  MAHACINC  STEEL  MrLOFO 
SPECIMENS  |M  RATER.  CORROSION  6/26/71 

MAR  AC I MG  STEEL  CASTINGS 

FROFERTIES  of  IFNI  MARAOINC  STEEL  CASTINGS  7/6/71 

maragimc  steels 

EFFECT  OF  SFIMNIMG  VERSUS  FORCING  ON  THE  rNOPFRTIES  OF 
MARAGING  STEELS  1/1S/TI 

FRICTION  AMD  MEAR  OF  MARAGING  STEKI>  2/16/71 


rRACKIMC  OF  MAGNESIUM  CASTINGS.  PHYSICAL  METALUJRCT 
i/IS/71 


PHYSICAL  METAUAIRQY  AND  MECHANICAL  FMOFFRTIF.S  OF  loNI 
MARAGING  STEELS  10/l/TD 

USE  OF  MARAGING  STEEI>  IN  HE AVY > SECT  ION  AFHnsFACE 
AFFLICATlONS  10/16/70 


F<iMtTT  AND  T>rES  0»  RARE-EARTH  METALS  ADDED  TO  COMMERCIAL 
MAI. NFS  t RASP  AtLOYS  4/22/TI 


TITANU^  FNOOUCTIOK  AND  OISTRINi.TIOm  FOR  1670.  MARKET* 
6/A/7> 


CRKEF  FR(»FENTieS  OF  LA-141  MAGNES  1 UM' LlTHI  IRA  ALLOY 
7 / I A /7  I 


MAGNES  I IR4-THOR  I UM 


MATERIALS  USFO  IN  FIHSi-  AND  SFCOND-NT  AGE  Hi. ADEN  AND 
VANES  IN  ADvANCrO  GAS  TlWHINE  AIRCNArT  ENGlNRS  2/N/7I 


DIFFUSION  HONDInG  OF  MAGnES I UM- Thor  I UM  ALIOTS  TO 
MAINtrsS  STEFI>.  lOININC  12/22/TO 


MATEM|AI>  SUITARl.r  FO**  UNF.  IN  THF  CONST HUCT  ION  Or  A 
SURFACK-ErFrCT  VfeMlCl.r'  rOF  l/S»  IN  THr  AHCTIt  MEGION 
12/16/10 


I OVNT  1 FI  CAT  ION  or  manufacturers  or  SUFrMALI/>tS 

4/16*71 


MATFNIAI.S  FOR  FAFORT 

I nr  NT  I F I CAT  ION  OF  MATER1AUN  FOR  FAFORT  7/<*/7l 


MANi.»  ACTuAtERS  OF  I:G'?T  AND  D676  NlCNtL-MAsr  Ai.ljDTS 
A / t K /7  I 

«ARAr.|«<.  CASTING  STFM 

• A1ti*>>F  FMOErNTlES  O*  IFNI  MA«AC«nG  CASTING  STEEL 

r 7*16/11 

MAN  aj,»  N • *T  r r I 

A'lvASlA.r*  irt-AF  Ml '(M-STftFNGTH  StFEI.  •►N»l*s  ImNI 

* MAMA.IN*.  *T*'1  MTtTON  CA*ES  tE#2l/7R 

AM  AT  I » • >T  •,«><.«.  r*(ttiHOM  I r>K  FHIlFERTlMM  ^U|i  «»m*|'S  400 

• i^aD*  «kama,is.  MiE*t,  4'I//7i 


math  I A composites. 


nonmfmt  At  FFFrTTs  nr  math  i a «*f»MFfiMi  fv  . 
r I HFM-Nr  I nforced  Mr:TAUN.  C2>hrO''»on  n/I«*ti 


MEASIWEMrNT  f>r  OUCTII.ITY 


MEAMMrMFNT  OF  IH/CTILIIY  Or 
1/6/71 


^mCMANiTA*  FMOFeRTIES 

u»  TMrNMr«M*rHANif:Ai  th»at**»ntv  u*.  >m» 
^kf-MANlCAl  EHriFM«TIF'>  or  4 440  M|-«N  «>•■»«. ;Tx  «T»K 
MHTStrAI  M»T  Al  l.«pa<tT  /'It/Tl 


I 


A-19 


•••T  At.i.uBQY  4*in  M^rNANic*!.  rHormTirft  i**<i 
«4««ni«o  ATn«i.s  lO'Wic 


r>R<io*i  4«ir>  Ttr»s  •»in  cftsTi«o  r.ouif»«»*iT  i*»voi.vro 
%H  TMV  t»K;Tl«0  **>n  r«STI*in  nr 


«vi.Ti«n  4«in  C44Ti*ia 


m«it»ni.  or  Tit4tiu>««  4*<n  miKtir.  ^tkinokiis  in  Tvrr.  32i 
4t4INl.r!i>4  »Trr.!..  NKCTINQ  4ND  C4STING  tW21/10 


NKI.TINO  4ND  C4ATING  or  TIT4NIUN.  rDOnuCTION 

^rT4i  mri4Nt^ 


«P!T4t.  roNoms 


Mir,H-»«irflG>  44TK  CONr4CTlON  or  MKI  4L  rO»OCHS, 
roanr*  «*r.i4U.ii«Gt  &/2/1I 


^ri  4i.rn*««iNC 

co««rirTrfi  4rrLir4TiON^  \h  *«rT4LroiM«iNn 

^rT4I.LlC  ««4T«ik  CONroSITRS 


rH«cTim4  pNorr.NTies  or  fioRON  4no  CN4PHiTr  ri L«NP*rT 4iit 

H»|«ro«CPn  OPC4NIC  4NO  <4BT4U.1C  N4TR1K  CO««POSITRS. 

PI 4PN-«ei N»'OPcer)  *«bt4ls  s/ip/ii 


«PT  4l.l/>0«  4PHV 


ra«c«iNC  rnmiNG  proccssinq  or  t i - i 3v~ n cr- 34L 

TIT4NIUN  ^PR|NC^.  ««rT  4LU)GR4PHV  . CORHOMON 


NrT4l.tOCR4PMY  4ND  HOT  RORKINC  CH4R  4CT  KR  1 ST  t OP 
Rr.RTU.IUH.  PRIH4RY  P4BRIC4TION.  PHYSIC4L  HeT4lXURGY 


NrT4U/>0R4PHY  OP  T1T4N1UH  4NQ  TIT4NIUM  41. LOTS 
I0/30/T0 


HrT4Li/)OR4PHT  Ot-  UR4NIUH.  PHYSIC4L  HrT4l.tURCY 
I /30  M 1 


snuRCPN  or  SPP.CIPIC4TION.S  4ND  PROPr.RTtPS  OP  HPT4LS 
12/10/10-C 


^PT4I  *044  I NG 

•4PY  4I.RORKI  NO  4N0  I.URRIC4TI04  OP  TIT4NIUH 
<«PT  41.'  N4TR  1 1 COHPOS  lie 


HPT4U'N4TRlfe  CONPOSI1P.  RBSr.4MCH  4ND  4PPUI  C4T  ION&  . 
riRPR  RpINrORCKO  HPT4LS  2 / 1 t / 1 1 > C 


HI  CROr  I.4RS 


H«aHOOS  OP  PTT1H4TINC  HICROPl4*S  IN  H I OH- .«TR  PNGT  H Of4C 
S1PPL5  M/4/10 


HI CROHPT BOR  lies 


MTPPRVPIX>CITT  IHr4CT  or  hi  CROHPI  r.OR  ITP.S  ON  HP:T4U5i. 
RRO»ION  2/IO/Tl 


HI CROSTRUCTURB 


HINPR4I.  RBROUBCBS 


HI  r rnHPT  41. 

HrrH4N|C4i.  PNOPPRItPS  OP  HINCMHrTRl. 

Hono«.t.-« 


r»r4rr  or  TrHPrR4i«iMr  (>n  Hnot.urN  OP  P»4R4 
HNGNkMI.H  4U4IT.  PHr>rPNTlr.^  4/1/11 


r»»4«iir  ««fi  n H4ip«ii4ijk  ron  i>«>r  in  CRsTiNr;  im4nii*h 

I//4/10 


HOLY  ROPNUH 

C4RRON  RPYCtPlCtTlON  |N  HOI.YROP.NUH 


corrosion  nr  pure  HOLVROPNUH  or  HOLYROPNUH  4I.L0Y4  IN 
DlSTlttPO  •4TBR  4/1/11 


0PL4YP.D  BHRRITTLBHBNT  4N0  CR*Ck1N0  OP  TTH  HOLYROPNOH, 
PHYS1C4L  HBT4LLUR0Y  3/1/11 


PPrPCT  OP  LOR-PRBSSURB  OYVGPN  ON  TMB  HBCM4NIC4L 
PROPPRTieS  or  HOLTROPNUH  TZH  4LLOV  OVBR  I.ONQ  P.XPOSURP.4  41 
S06MI00P  1/22/11 


P.KPORT  OP  PURE  HOLTBOBNUH  R4RS  POR  0I.4SS-R4TM  BI.P.CTROOPR 
4/R/11 


• IRt  )nr,44PM|f  INroRH4TlON  nr.4l.ING  RITH  Hrr4L  IHPI.RNIS  4N0 
HlO-Hrnir4>  N4irR|4l>.  ST4INI.PSS  Sim..  1IT4NIUH. 
GOR4I1-R4SP  Rl.tOYS  12/1S/10 


EXPORT  OP  HOLYRDPNUH  POROBR 


PORHING  OP  TUNQSTBN  4N0  HOLYROrNUH. 
SBCON04RY  P4RRIC4TION  T/R/ll-C 


PUSION  RRLDInO  or  PSPS  4N0  *1  ZH  4U/)YS.  .IOININC  or 
COLUHRIUH  4ND  HOLY  HOP  NUH  4LI.OYS  11/4/10 


HINP.R4L  RBSOURCBS  OP  COPPER.  NICKPL  4N0  HOLYROr.NUH  HP1 40 
1 2/  M /10 


QX104T10N  or  HOLTBOBNUH.  CORROSION 


12/14/10 


PRP.P4R4TION  OP  HOLVBDP.NUH  SlJRr4CPS  POR  40MBSIVP.  RONDINC. 
.IOININC  3/1B/11 


PROPERTIES  OP  HD-SORE  HOLYBOPNuH  4ND  N-3SRP.-IPHO  TUNQSTPN 
4LL0YS  4/14/11 


PHOPBRT1RS  OP  P/H  0R4DE  HOLYBOENUH 


•ELDING  OP  HOLYBORNUH  TO  t I R CON 1 UH- COPPER  4LL0YS.  IOININC 
OiSSIHIL4h  4LL0YS  4/1S/11 


HOLVBOENUH  4LL0Y 


I0ENTIPIC4TI0N  OP  PRBNCH  4LI.OY  TYPE  H0Z4  . 
HOLYBOBNUH  RLLOY  4/22/11 


INPORH4TION  ON  HO-0.4ZR  HOLYBORNUH  4LLOV 


PROPDRTION4L  LIHIT  OF  HO-SORE  HOLVBOENUH  4L1.0Y, 
PROPERTIES  2/3/11 


HOLVBDENUH  PL4TE 


HI  CR0HECM4NI C4L  PROPERTIES  OP  PURE  HOLYBOENt'H  PI.4Tr; 
11/1/10 


HOLYBORNUH- IRON 


PM4SP,  DI40R4HS  OP  HOLY  RORNUH- I RON  4N0  T 4NT  4LLH- I RON 
BIN4RY  SYSTEHS.  PHYSIC4L  HRT4LLUHGY  4/12/11 


HOTOR  C4SP.S 


40V4NT4GES  OP  04 4C  Ml  CM- »TW FNOTM  5TFBL  VKRNuS  |PN| 
H4R4GINC  STEEL  FOR  HOTOR  C4SES  12/21/10 


NEirrNON  R4OI00R4PMY 


ST4TUS  or  NEirTHON  R40IOGR4FM1  FOR  NONORST RuCT  1 VK  TKSTING 
or  HR47ED  4N0  •FLOFO  IOINTS  S/2S/11 


HiNrR4L  HKMn’RCF.S  C/P  COPPER,  NICnFI.  4ND  HOLY  BOrNUH  HFT4I.S 
12/11/10 


rrrprr  OP  NE4T  TRP4THPNT  on  hi  CROSTRUCTURP.  4ND  HECM4NIC4L 
PNOPPRTieS  OF  TI-44L'4V  TIT4NIUH  4LI/)Y  . 

PMVS1C4L  HETRLLURGV  12/21/10 


NICRF.L  201  FOR  USE  IN  4 PH»>>MlNlPKn  NTSTFH.  CO4T|n0n 
4/1/11 


FFNHF.4TION  4N0  niFFUSION  R 41 E OP  04NP.S  |N  NICnEI.  201  4N0 

210  4IAIHINOH  3/4/11 


HINPR4L  RESOU*CKS  OP  COPPRR,  N|C4fL  4N0  HPLYBOENUH  HET4I.S 
12/1  I /10 


NiCHEt.  4LUHINIOF. 

TMENH0PHYS1C4L  PROPERIIRS  Or  NlCkEt.  4l.l*H|N|OE 
N1  C4RL- 


Tr'RN4RY  PM4SE  r>14GN4HOP  NlCari.-  Tt14N|ltH' 
PHYMC4L  HF.14U.lyRGY  1/20/11 


ITil.l  ‘HHU'H, 


•PLOING  TrCMNluuES  Or  TIT4NIIIH- 
4L1/1YN.  IOININC  3/22/11 


NITNrL-  4NII  C:OH4l.1  • M4^r 


Ni r«ri  - M4NE 


rRli.it/p  pMORFRiirs  «ir  «iir«kpi-n4s4 

4XiM4<  1 >H4*‘P  *M2tTN.  Mr«Yllt1'H  4Nf)  1ll4Nlt><«  < Mt 

•i  •/»» N •»rs»ii  • 


A -20 


or  MlTI*tOL  4LtiOV 

Mi4f|«0  4«-)40  M4l«iLeSf>  fTrRL  4*iD  4U/)V  1|4 

«ic«ri.- H4ftr  «tu>v.  joiKt*tn  K/2)/to 


41  NO  or  TITANIUM.  4rC04n«4t  rAMl|C4TlO«i 
l|/Z)/Te*C  1 LINITKO  AirrHArT  C04ror4TIO«l.  r«4TT  « 

• H!i*»r.Y  01VIM04.  r4i.*4  4r4CH,  ruomf>4).  ««rr.MA4iC4t. 

AND  rATiGur.  rNo^fHTies  or  Ca<>t  iNCoxr.L  li* 

NlCAKL'RA&e  ALLOT  11/20/10 


MATING  or  TITANIO^,  T1T4*nLN«  10  1NC04KL 

Nl  CAUL' *T4ft»  ALl/OT  .lOININO.  4NO  CO««OSION  Or  .IOI«rTS  OF 
l««r!(r.  NAIRBIAI^  IN  4044TCD  •AlKII  1/14/11 

noNrABAiivK  morrimes  or  iNnoMUL  S2&  »ith  42S, 
•iirAr.L-ii4»r.  4li/>t  ti/ii/TO 

Cf>Nriir4Stvt  rRorKHTiRS  or  masikliov  « n i cnet.' rasb  aliot 

T/1 /It 

rOflVOAlON  AND  CONr ATI »l LIT?  OF  I NCONFL  ’!• 

N| rAFL* HASr  ALLOT  IN  LIOUIO  hODIUN  4/IA/11 

r«rrr  rAorrATir>  or  Tvrr  3i4  stainlc^s  sirri,  and  inconfl 

T»*  NICAFL-HASr.  ALUIT  IN  S001UN  AND  NAA  ' 4/19/Tl 

TMTOorNir  TUNsiLR  rAorr.ATir.s  or  udimft  too 

NlCAri.-MASe  ALLOT  12/2/10 

oirriAiON  nbldinc  or  mruNit  GMArHiir  to  a 

NlC«rL-KASe  ALLOT  ON  STAINLCSS  Str.LL.  JOINING 
A/29/11 

nirrusiON  nonoing  and  eLRCTNON- sr an  NeLOiNC  or  in-ioo 
NICaBL'NASC  ALIOT.  joining  II/3/T0 


MACHINING  or  ALIOT  HA  N I CK  RL' N AS  r.  ALIOT. 
5eC0N0ANT  rAMlCATION  t0/0/1O'C 


NlCKRL'HASC  ALLOT  USAGE 


1 1 /! I /10-C 


rHvMCAL  mriallunoy  or  ALIOT  110  nicarl-nasr  allot 
2/2/11 

PHYSICAL  MPTALLUNGT.  rNOPRRTir.S.  AND  APrLICAllONS  nr 
NIllNOL,  NICAEL-HASr  ALIOV  12/11/10 

PNorr.NTir.s  and  uj>ks  or  nuinol  nicap.l-nase  allot 

S/11 /II 

pNorrHTirs  or  inconrl  tso  and  inconel  tip 

NICKP.L'AASR  ALIOT  2/23/71 

rRorRRTies  and  rAHHiCATiON  or  nitinol  NiCNr.L-RAsr  aliot 
2/0/11-C 

rHOPERTieS  OP  allot  tip  NICKPL-RASE  aliot  6HPRT  AND  STRIP 
5/7/71 

PROPERTIES,  rORGlNO  PRACTICES,  AND  USAGE  OP  1 NCO  lOt 
NtCKBL-RASe  ALLOT  ll/M/70 


niMPNSIONAL  STARIL1TT  OP  NASrALOY  NlCKRL-BASE  ALLOT. 
PHYSICAL  NriALLLiMOY  3/1/71 


rrrrci  or  carhon  ano/or  hydrogen  in  pi/rnace  atmospheres 

ON  1N'1I9C  NiCNEL-HASe  ALLOT.  CORROSION  4/23/71 


PHOPERTIES  AND  PROCESSING  OP  NITINOL  ALLOT, 
NICKEL'HASE  allot  11/24/70*C 


PROPERTIES  OP  MAR-M  ALLOY  432  HICkRL-EASE  ALLOY 
A/2S/7I 


prrPCT  OP  DP.PP.CTS  IN  SPOT  AELDS  IN  1 nCONEL  *2S 
NICKRL-RA5P.  ALLOT.  JO|N|NQ  I/I4/7I 

P.PPRCT  ON  PROPERTIES  OP  INCONEL  IIP  N|  GAEL- RASE  ALLOT 
r.kPOSRO  to  HIGH  VACUUM  AT  HIGH  TEMPERATURE  7/21/71 


PROPERTIES  OP  LAOS  CORALT-RASB  ALLOT  AND  RPNE  4l 
NICNEL-BA5E  ALLOY  A/3/71  ^ 


RADIOGRAPHIC  STANDARDS  FOR  S OR  K MONEL  CASTING. 
NiCREL'RASe  ALLOY  11/1/70 


KPPECTS  OF  PLANISHING  ON  NELDS  IN  INCONEL  A25 
NICNEL-BASE  ALLOY.  JOINING  1/25/71 

FLECTRON- BEAM  RELDINQ  OF  TYPE  3lA  STAINLESS  STEEL  AND 
INCONEL  HP  NICKEL-BASE  ALLOY.  JOINING  4/15/71 

ETPLOSIVE  IMPACT  STRENGTH  PROPERTIES  OF  INCONEL  TIP 
NICKEL' BASE  ALIOT  5/10/71 

FATIGUE  PROPERTIES  OF  ALLOT  TIP  NICKCL'BASE  ALLOY  SHEET 
I2/1P/70 

FATIGUE  FROFERTIES  OP  ALLOY  T1A  NICKEL'BASE  ALLOY 
A/7/T1 

FORMABILITV  and  RELDABILITV  op  TO  NICKEL- CHROMIUM 
nickel-base  ALLOT,  5P.CONOART  FABRICATION,  JOINING 
5/24/71 

FORMING  OP  NICRCL’BASE  ALLOT  SHEET,  SECONDARY  FABRICATION 
7/15/TI-C 

fracture  toughness  properties  op  INCONEL  713 

NiCKEL'BASE  ALLOT  A/lA/71 

GPNRR4L  INRORMATION  ON  ALLOT  7lA  NICKEL-BASP  ALLOY 
12/lA/TA  C 


ROOM  AND  TOO  F FATIGUE  PROPERTIES  OF  D-RTp 
nickel-base  allot  7/20/71 

ROOM-TEMPERATURE.  CRF.EP  PROPERTIES  AND 

DIMENSIONAL  STABILITY  OF  INCONEL  AOO  NICkEL-HASE  ALLOT 
t/22/71 

SAFETY  PRACTICES  FOR  HANDLING  TO  N | CkEL- CHROMI UM. 
NICKEL-BASE  ALLOT  1/2/71 

SPECIFIC  HEAT  PROPERTIES  OF  ANNEALED  NiCKp.L  200. 
NICKEL-BASE  ALLOY  1/2A/7I 

STRESS  RUPTURE  PROPERTIES  OF  IN-73P  NICkEL-BASE  ALIOT 
1/T/Tl 

STRESS- CORROSION  CRACKING  OP  INCONEL  AOO 
NICKEL-BASE  ALLOT.  COBBOStON  3/12/11 

STRESS-RUPTURE  AND  Y | ELD- STR  EnCTM  PROPEHTIF.S  OF  HaynFn 
STELLITE  ALLOT  3L  N|CkEL-»As.E  At, LOT  2/IS/7I 

STRESS-STRAIN  PROPERTIES  OF  AIJOt  H»  NICKEI.-HASE  ALLOT 
7/20/71 

TFMPFRATURP.  VERSUS  TIEl.O  AND  UI-TlMAlF  STRFNGTM  rKOPF.NT  I HS 
or  IN-100  NICkEL-BASP  ALLOT  S/2A/H 


OrNPRAL  INFORMATION  ON  ALLOT  7 1 •>  NICKEL-BASE  ALIOT 
A/2H1-C 


MV  AT  TRFATMRNT  CtCLBS  OP  AP  2-  IDA  N I CkP.L- BASF.  ALIOT. 
PHYSICAL  MFTAI.LIOCT  lO/l/TO 


THFRMAL  FATIGUE  TESTING  OF  NICKFI.  200.  NiCKEL-RANf;  Ri.l/lt 
11/2/70 

USE  or  INOONPL  AS  A H I OH- T EMPER  AT  URF  SPRING  MATERIAL. 
NICKEL-BASE  ALIOT  AMS/TI 


MOT  NAROMESS  PROPEJITIE5  OP  RASPAIOT  NICKEL- BASF.  ALIOT 
tO/1 /70 


• ELD  CRACii  REPAIR  OF  RENE  41  HONETCimB  RP.IOS . 
NICKEL-RASF  ALUIT.  JOINING  l#|v/TI 


IDENTIFICATION  OF  MONFL  400  NlCKEL-RASE  ALIOT  J/l 

INFfHlMATION  ON  TO  NICKEL-CHROMIUM.  NlCKEL-BAsE  Al  tOT 
4/1S«TI 


InvONMATION  on  NITINOL 


INAONMATION  on  IN-ITA  nICkEL-BAsE  AI.IOT  3/25/TI 

l/ia.T-TrvM  0rMI«O«  ION  OF  NAaTEI.IOT  C-274  NiraFI.-RASE  ALlOV 
IN  N»4  ••TER  A/1A/71 


Nl«.»»*  • NANE  AL42IT 


• ELDING  AND  FABRirATlON  OE  HAVNE:S  n|CkEL-BA>E  ALUIT 

HS-lKK.  iniNlNG  I2/IA/10 

• FI.DtNG  OE  RENE  41  N | CkF.L- RAsf.  AIJOT.  in|N|NG 
A/15/TI 

NICKEL-  BASE  AI.IOYS 

• LlOYS  NITH  nvlDAllDN  RpNlMaNCE  IN  KIN. 

N|CJ«Et.-BKSE.  KLUITS.  laWMOMON  W/22/T0 

BIH'IDONKPHT  ON  r/lMNItNiON  AND  STNESN  mwNr)N|nN 
StlSCKET  I Bt  LIT  T l»E  EN-»S  mi,»*MBU«M.  ■MMNV*-M4-V  AIU'Tn 
ANfl  <OHALT-BASF  AI.UlTS  */l4/T| 
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cc*Ti«nfi  ro«««Ko  <«i c^kl* 4/»/ii 

ro«»*T  I •>  l,1Tt  tU,IClOK*CO«Tf’-D  COU'^AMIU**  CO«irOM^«t»  ftXD 
«LU>Vf.  CO«T)«OS  4/l/TI 

0»  TO  «I-CH  »ITM  AlUCIDV  CO«TI*>Q&, 

• t c«rt* ««&ii  ^x.\D'it‘  f/ti/V) 

cr»*«»«Tiikii.iTY  OP  «KTftt4  vtTH  HI OH> rnr.5Suiir  HvrMocr*t. 

ro««nftlO*l,  4LL0T&.  STAIMLtSS  STCP.L4 

1 


4PPC14L  •«*Tem«L4  r4tuwr  *«ONitn»itto  Pt.4t({b, 

**ONnrM4uCT I vr.  tr»ti*)0  icm/io 

STATUS  OP  ^PUTHOk  440iOQ44PMi  rOP  *»0«iOrST  MUCTl  VP  1 P&Y  1 ttO 
OP  Hlt47P.r>  AND  *P.LT>PO  .IOI*n4 


•totZLe  srsTC«< 

««4Tciii4Lfc  ro4  oirrLrr  ••oxilc  fttstr**  ti  4 »oi.id  purl  ijrvicr 

1 /I )/i  1 


ro*iT  1 diouft  CASTING  OP  mCaBL'RASP  4LtX)YS.  PROOUCTIOM  0«ID4TlP*i 

a /X4/tl 

HIOH'IPHPPRATURP.  PHOPPRT I 4%0  0«in4TlO>i  OP  TlTAM|U*4. 
CnPPO'lOA  AHO  4T4P.S5  COPROSIOK  OP  *<  | C«  P.L- R ASC  ALtOYb.  CORROSION  A/|2/YI'C 

CORALt'RASP.  AI.UYVS  4NI>  COU>««R)  U^*  HAS  P.  ALLOYS  l/IP/Tl 

OV10AT10N  A«ID  fARRlTT  LP«Ae*fr  OP  TAtrTAlA?^.  C0R40>|0N 
OIPPtfSIOA  OP  MYrMOORN  IN  lACONRL  ALLOYS,  4/P/7} 

•lICARt'RASe  alloys  10/21^70 

OtlOATION  OP  NOLYRDPNUM.  COhROSlON  12/)4<'70 

niPPUSION  RONOING  or  I*iCX)NP.L  Yts  AND  RCNp  41 

NICAPL-RASP.  alloys,  joining  W2»/f1  OVI04TION  RRSISTANCe 


ppAp.rr  op  hyorogkn  on  proprrtip.s  op  NiCAr.L'RAse  alloys 

AND  SYAINLP.SS  STP.CL,  CORHOMON  1/1S/TI 


OVIOATION  RP.StSTANCe  OF  COLUNBI  U*A- H AS  K ALLOYS.  CORROSION 
I /S/7  I 


PLPCYROPOLISNING  OP  NICPBL'RASe  ALLOYS  AND 
YITANUHA'RASe  ALIX>YS.  COATINGS  10/12/70 

PORNARILITY  and  PROCeSSINQ  OP  RKNC  41.  INCONRL  71.  TO 
N1  CARL- r.MRONP.  AND  HA'IOO.  NlCNBL'BASP.  ALLOYS. 
FARRICATION  12/31/70 


OXONR  CNVIRONNRNTS 


compatibility  op  materials  in  ozonp.  environments, 

CORROSION  0/22/71 


PRACTURr  toughness  PHOPPRTItS  OP  INCONEL  710  AND  CG-27 
niCaP.L'BASR  ALLOTS  AND  10-N|  MARAQING  STCRL  4/26/71 


CAST  STEEL  VS  STAINLESS  STEEL  SHOT  ►*OH  PEENINQ 
ALUMINUM  ALLOYS,  SHOT  PEKNINC  12/22/10 


STP.P.L  AND 


GENERAL  INPORMATION  ON  INCONEL  706  AND  1N-0S3 
NiCAEL-BASe  ALLOYS  S/6/71 

general  technology  OP  TITANIUM.  COLUMBlUM, 

NICRP.L'BASE  ALLOYS  AND  BORON  4/S/7I 

HrDNOGRN  EMBRITTLEMENT  OP  NlCKEL'BASP.  ALLOYS.  CORROSION 
3/23/71 

MACHINING  OP  NICAEL'RASE  ALLOYS  10/P/70-C 

MANur ACTURERS  OP  CG-27  4NO  0079  N|CNEL'BA5E  ALLOYS 
0/10/71 

PHYSICAL  METALLURGY  OP  RASPALOY  PORGINGS. 

NICAEL-BASE  ALVX>TS  4/1/Tl 

PROPERTIES  OP  N|CREL‘BASe  ALLOYS  AND  HI CH- STRENOTH  STBELS 
10/0/70 

PRDPERTIBS  AT  ELEVATED  TEMPERATURES  OP  RENE  OS  AND  1N>I00 
NICABL'BASE  ALLOTS  T/I3/T1 

PROPERTIES  AND  RELDABILITY  OP  NICKEL-BASE  ALLOYS. 

.lOlNlNO  10/20/10 

SPI.ECTION  OP  A BELLOPS  MATERIAL  EAPOSBD  TO  SALT  RATER 
CONTAINING  H2S.  CORROSION,  STAINLESS  STEELS.  TITANIUM. 
AND  NICAEL-BASE  ALLOYS  4/1/71 

STRESS-STRAIN  CURVES  OP  NICkEL-RASE  ALLOYS  ANQ 
07AINLP.SS  STEEL.  PROPERTIES  12/21/70 

NICKEL-RASP  ALLOTS. 

COMPATIRIL1TY  Of  MATERIALS  IN  RED  MIMING  NiTRiC-AClO. 
CORROSION  OP  STAINt.CSS  STEELS,  NlOEL-BASE  ALLOYS.  AND 
ALUMINUM  0/10/TI 

MICHEL' RASE  SERIES 

PYTRMARI  LfTY  . MACHINING,  AND  MEAT  TNKA7MPNT  OE  ALU>Y$  IN 
THE  HiMONtC  NIChEL'RASE  SERIP.S.  SEGONOANt  PARR|CA7|0N. 
PMTSICAL  MET ALLUHOY  7/0/Tl 

NIOIEL'RASE  SUPERALIOYS 

Physical  metallurgy.  MlCROSTRuCTiNIES  . AND  PNOPPRYIES  or 
CONAI.T-RASE  SLPPRALU7VS  AND  NICKEL'RAM  ^UPEMALLDTS 
9/30/tl 

NITtNOl. 

AVAtt.ARILlTY  OP  MlllMOL  NirKpl.'NASE  ALl/)Y  12/0/70 

NONOPN7N|.mvP.  TESTING 

«MINr>Y«1  Ni;CT  I VP  TPMfNk«  OP  HP.LOn  IN  T uNP>  . AIAH«|Ni/M  «ND 
T 17  ANI  i<M  4/13/71 

N/>Nf)4A7Ri>m  PP  TPnTINC  op  HPIN^ImCED  P'.Ao^Tir  PMP.NM4IE 
VP»»P«J«  AND  MONEYCOMH  S7  N l*CTt/N  P.A  6/2N/71 


EFPECT  or  PEEVING  ON  THE  TENSILE  STRENGTH  PROPERTIES  OP 
ALUHINUM,  SURPACE  TRP.A1MENTS  T/22/71 

PHASE  01 AGHAMS 

PHASE  DIAGRAMS  OP  MOLY ROENUM-  I RON  AND  T ANT  ALUM-  I RON 
binary  systems,  physical  METaI.LURCY  4/12/71 


PHYSICAL  METALLURGY 

appropriate  ATMOSPHERE  POR  HEAT  TREATMENT  OP  SEVERAL 
ALLOYS.  PHYSICAL  METALLURGY  3/3W7I 


BRITTLE-DUCTILE  TRANSITION  TEMPERATURE  FOR  3 - SR  NICKEL 
STEEL,  PHYSICAL  METALLURGY  10/9/70 


CRACKING  OP  MAGNESIUM  CASTINGS.  PHYSICAL  METALLURGY 
3/1S/T1 


DELAYED  EMBRITTLEMENT  AND  CRACKING  OP  T2M  MOLYBDENUM. 
PHYSICAL  METALLURGY  3/1/71 


dimensional  stability  OF  6061  ALUMINUM, 
FHYSICAL  METALLURGY  3/S/7I 


DIMENSIONAL  stability  OF  RASPALOY  NtCKElrBASK  ALLOY. 
PHYSICAL  METALLIAIOV  3/l/TI 


DISCOLORATION  TITANIUM  DURING  VACUUM  MPIAT  TREATMENT. 
PHYSICAL  MBTALLimOY  7/IS/71 


OUCTILIZINC  EFFECT  OP  RHENIUM  ADDITIONS  TO  TUNGSTEN 
PHYSICAL  METALLURGY.  PROPERTIES  7/2fc/TI 

EFFECT  OF  TRACE  ELEMENTS  ON  THE  fH/CTII.ITl  TROUGH  »h 
SUPERALLOYS.  FHYSICAL  METALLURGY  2/2/TI 

EFFECT  OP  TMEHMOMECHANICAL  TREATMENTS  ON  THE 
MECHANICAL  FHOFERTIES  OF  4340  H I OH- STH  ENCT  H MEKL. 

EHYS I CAL  METALLURGY  2/II/7I 

EFFECT  OF  HEAT  TREATMENTS  ON  THE  PROFKRTIF.S  OF  TYPES  4l0 

AND  403  STAINLESS  STEELS.  PHYSICAL  METALLURGY 

2/12/Tl 

FFEpCT  OF  HEAT  TREATMENT  ON  Ml  CROS1  HUrTUNE  AND  MF.r.HANir.AL 
PROPERTIES  OF  TI-6AL'4V  TITANIUM  AM2>Y  . 

PHYSICAL  METALLURGY  12/21/70 

EPFECT  OE  OUENCH  DELAY  ON  PROPERTIES  OP  AM/MINIH4  ALt/)YS: 
physical  metallurgy  6/2S/7I 


EFPPCTS  OP  PURITY.  GRAIN  MFF.  And  AI.IOyING  MP*7  AI>  I»n  THE 
brittle  OUCTlI.e  transition  TPMPFR«7l4tE  OP- 

TUNGSTEN  ALtOVS.  PHYSICAL  METAl.MlRtlY  A/3/TI 

ELECTRON  FRACTOGMAPHY  , PHYMf'At  MF1  AI.LuRGY  4/21*71 

♦ FRRiTp  banding  in  MAN1FNSl7ir  •■7AINI.PNV  n7  P>  I N 
M/BSEUI/EN7  TO  HFA7  THFA7NFN7  |N  MAM7PN>llir  MFFI.S. 
PHYSICAL  MPT  AI.LliRGY  3*19/7  1 
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l.ll  > . THr  NT  or  1 1) 

M»mwn*«v  » 4Mi)  C4i  ion. 

»Mi«ir«i.  «i»i  *1.1  («ov 


«*i.1  n*TM&  rod  Mvit  iddATiwc  au<«m«)(^. 
rHTMC*L  ««rt*LLimot  l2/2t/10 


rf>*«4'TlP»  f>r  tiT*«u;a«  C*ddiD».S.  miTdlDFA.  **0 

r**«r>«it«i:)Vk  *s  rsdcir it*tp.^  i*  Ttrr  J*» 

*l*l*l.p**  kldPL.  PHVSIC4L  iMPIALLUdOt  */Wl1 

VO*«I«0  OP  Yl-*ftl.'«V  YIT«NIU«4.  S^COdD**!  f *IMH  C*T  » 0«< . 
rM«*lC«L  ««PT*l.U«0«  " 

**»*T  T«P*t«i»»rT  OP  4GJ  SKIdLP&S  STm.  ««(D  7 1 T «« 1 1/*«. 

PMt*ir*|.  «lPtftLUidO> 

••►*1  0»  Tl  tdL'PV  Tn**«IU»<  *LU)t, 

PM%^lC*l  •»Pt*t.LU«OV  )2/l4'Y0 

M» Tiip4i«»'««‘T  **n  PKofpdiirs  o*  *iA>^i r/>f pRd  *uiiO« 

vr-*o*t.  PHVMC*!.  •*rt*LLl>«Q^  ta/*/10 

*7  TPP*t<**'VT  «<*ll*CldO  I>TPCU  I •>  HYOilOG»*i  «T  ««0^  P HKH  RS  . 

P«r*tC*L  «*P7*LIUJI»0»  2/4/71 

MPAl  7li**T«*PNT  **in  ITS.  EPPtCT  OH  PdOPP.BTIPS  O* 

TI1*«»IC««  4LUTTS.  PMYSIC4L  MPl  4LIA«0Y  10/4/70 

M»  4T  TdR4T««P«rT  CyCI.PJ^  OP  4P  2-ID4  | C*  F.l.>  H4!^  R *UU>T  . 

PHYMC4L  «4B74LUHI0Y  10/1/70 

H»  4T- TdP4T«*P.«<T  4«n  01STOMTIO4  OP  70B4  *Ll/**I^U*7  4UX)Y . 
PMY4IC4L  'drrOLUJdCT  0/1/71 

1*iS74MIL1TY  or  PMOfP.S  I4  TlT4i«1U^  4UJOTS  14  1X)NG'TI«4P. 

PI  PV4TeD*lP««PPR47Ufie  r.4POSmiF,.S.  phtsicou  mptolluocy 


dTd  *1  4>  H4RDPH  I 40  Pirr>4P4T  OP  1 7 • 4 P H PT414LP4S  OTP.r.U. 
PMUPKII7  I e&  . PMY4IC4L  ««e7  4UA/P0Y  2/17/71 

STPP.4S  «RUtPPI4C  OP  *Ptf>^P4TS  Oy  UtTP4S041C  PMOCPDlWr. 
PMY&1C4L  NCTOLUUdOV  7/2)/7t 

dTPl»C7UP4L  M4HIL1TY  |4  COH4t.T  MfPPPOU/lY^. 

PMYMC4L  ••PTOtUMOT  11/14/70 

TPP44MY  PM4SP  0|4^>«4»*CP  4IC»PU-  T17  44lU«4-  COLl-MAU.**. 
PMY0tC4L  *4rT  4l.Uu«GY  .'/20/71 

T1T4r|U*«  r4^T14C  4LIOYS  POP  M4Rr>P4|4(;  4PP I I C*T  1 044  , 
PMYMC4L  Mn  4l.lA»P0Y  W/1Y/7C 

TP44MT104  ir*«pril*7imp.s  op  mi  r,M- MNf.4aTH  S7P.RUS. 
PHT&1C4L  MPTOUA/dOY  1/4/71 

UL7d4404iC  STPRS4  PRL1RVI4G  OP  PPP^^-0«••4 

ST4|4LR!)S  STRRt  4HP.LL&  . PMVblC4l,  MPl4tl.«>4GV  4/1/lt 

VIMM4T1044L  STPRSS  ORLIRP.  PMYMC4L  MRT4I.LOPGY 
1/11/TI 

VI  8H4T1044L  5tHe54  HRLIRP.  PHYMC4I.  MITT ALl.l/dCV 
11/I1/10>C 

PHYSICAL.  MRTALUJROY. 

PHYS1C41  HRT4I.UWGY.  0410*1104,  440  PHOPP.HTIRS  OP 
MlCH-PURITY  TIT44IUH.  COPH0S1O4  2/2/71 


l/>*  7PMPRP4TUPP  PY4LU4T104  OP  2014  , 440  22l0 
4I.UM|4l.>M  41.I/)YS.  PMOPEdTieS.  JOI414C. 
PMYllCAi.  ««ri*LLAIdOy  1/20/71 


PHYSICAL  MRTALUmCY,  Ml  CPOST»U/CH»*i  RS  . 440  PROPP.PTIPS  OP 

COBALT-RASR  SUPROALLOYS  440  4|CaP.L-H4SP  SUPKHALLOvS 
7/30/7  1 


4*r.4PMOM  400ITI04S  TO  TITA41  m 440  T1TA4IUM  ALLOYS. 

physical  HrTALUinCY  0/10/71 

HPT  4t,l/)0«  4PMY  A40  HOT  •004  |4G  CHAR  ACT  PP  1 ST  I CS  OP 
HPRVLLUm,  PRIMARY  P40RIC4TIO4,  PHYSICAL  MPTALLURGY 
Y/I4/7I 

HPT  4t.>/)CN  4PMY  OP  UR441UH.  PHYSICAL  MPTALlA/RGY 
1/20/7  1 

4H,-f>iimi  ITY  TR44S1TI04  TPHPPRATURR  OP  PRRRITIC  STF.RLS, 
physical  HPriALLOROY  OP  HICH'STRRWOTH  STRRLS  4/7/71 

PH*4»:  niAONAHS  OP  coLimKiuH,  phyS i cal  hrt aluaicy 

12/12/70 

PH44P  ni4r,«4H*>  OP  H0LYBDR4UH- IRQ4  4HD  T A4T  4LIH4-  I M04 
RI44RT  SYSTRHS.  PHYSICAL  HRTAI.LUHCV  4/12/71 

PHASP  OIAGHAHS  440  PROPRRTIRS  OP  TIT44IUH  ALLOTS. 
physical  HKTALLOROY  7/7/71-C 

PHYSICAL  HH7ALUMCV.  PROPPRTIKS.  R4D  APPLICATIONS  OP 
4ITI40L.  HlCARL-IIASe  ALtiOY  12/lT/IO 

PHY«^ir*l.  hpTAILUHGY  op  PASPAIOy  PORGIhGS. 

4iraPL'RAsP  ALIMOVS  4'1/7| 

physical  hy^  ALLi'RGY  OP  ALI.OY  7I»  4|r4RL'RASP  ALLOY 
2/2/TI 


riCALiNO  HixTimes 

A44LYSIS  OP  4ITR  I C- MrOHOPLUOR  I C ACID  PICALI4G  H|  YTOHP.S 
USRD  POP  TITANIUM  AND  STA|4LRSS  STLCO  4/7/71 


GOLD  PLATING  ON  TITANIUM  At.LOYS  . COATIMCS  0/0/TI 

MYOHOGP-4  PICKUP  OP  T|-0AL'4V  TITANIUM  ALLOY  DURING 
CHROMIUM  PLATING.  COATINGS.  CONNOMON  7/7/71 

PLATING  AND  •P;L0INC  OP  TITANIUM,  COATINGS.  JO|4|4G 
A/0/71-C 

PLATING  OP  CAOHIUM.  NICKEL  AND  COPPER.  COATINGS 
4/2A/T1 

PLATING  OP'  ELKC7R01.RSS  NICkRL  04  ALUMINUM.  C»AT  I 4GS 
12/10/70 

PLATING  SYSTEM 

GRNP.KAL  I4POHMATI04  04  44  ALUMI  4i)M' MA4GANP.SK  Al.lilY 
PLATING  SYSTEM,  COATING  S/IP/71 


fHOPPNTIKS  OP  fjYiDATlOS  HPVISTAM  st.ppkAl.UIV  PTIH>. 
PLA7I41-M.  COATINGS  4/2.1/71 


PHYSICAL  M»^7  Al.UAIGY  OP  PP'CH  AL-Y  M 1 QH-T  PMPRR  ATUHR  ALLOYS 
2 / I /7  I 

PHYSICAL  HPTALMiRGY  *40  HKCHAnICAL  PHOPPRTIKS  OP  IPNI 

hanagING  4TPPI.S  10/1/70 

physical  MHA-luRGy  op  an  oyp.RMP  ATKO  T I- AAL-4V  T it  A4|».h 

PMPSNtiRP  pPSSPt  I/2A/7I 

PMOPPHTirs,  PHYSICAL  MPT  ALI.i*RGY  . COnROSION  RKSISTANCK 
IIP  YOOM  HIGM-sTHpnCTM  STEEL  2/23/Tl 

PHOPPPTIPS.  NPCONDARY  PAHH 1 CAT  ION,  MACHINING.  440  HRA1 
7NPATMPMT  OP  TITANIUM  ALLOYS.  PHTSI.CAL  MP!T AI.LAIRCY 
4/l2/7l'C 

PHf.PPRT  I P.S  . SPGO40AHY  PAOMiCATlON.  MACHINING.  AND  MEAT 
IPPATHPNT  0»  titanium  alloys.  PHYSICAL  MPTAI.IaAGY 
4/ 12 /7  I >C 

■ »tA4*Tt04  OP  NirAP.L*  AND  CORALT'MASP  S(«PP«  AUI2IYS . 
pMfMCAL  MPTALlAiMOY  7/27/71 


pppNitPp*.*^  I H *;  n»  HP'i  A aoL*  Pf)  ti'»a«.-4«  titanium  piatp  to 
A‘p«tA'HP7A  «7  ■«  i^«iRP  . PHYNiCRI.  M»T  Rt.l  •/««•%  7/21«7| 

P»  »••»  I Ml  « IT  Y «pp  TH»  7 lTA4t|M«HYlKN>  #«4  «»Ai:7|04. 

b4  |«  M^AI  7PPA7HPNT.  PHYNifAl  MPT  Al  I t4><;Y  . r/»a«rp»«t»4 

7 • I 1 7 I 


PLKCTHOf.HKMI  CAL  POLISHING  OP  TITANIUM.  C«»*7?NGh 
3/1/71 

MACHINING  AND  POLISHING  OP  TIlANllJM  liLTMANONlC  CimiNG 
TIPS  S/S/71 

hAChINING  and  polishing  op  titanium  m.THAMiNir  rUTTlNG 
TIPS  S/S/71 

PMOCP'IHiNKS  POR  MlNKACP  POLISHING  TITANIUM.  COATINi.n 
2/12/71 


PNOCP**.**  Pt>H 
3 / 2 N / 7 1 


PONUU*-  HPTAIS 


11«»K7  POLISHING  TITANIUM.  mATINI> 


ri.A-TtC  MriOi.L«/s  UL  P|H*Ou«  AND  ►f>AH\.  PNOPYNTipn 

I /2A  '7  I 


|f>Y  s7  I P t TAT  ION  OP  fONr/MD  AINI'NApT  AI  litY  S %!•/« 
I //7  . 7 I 


rrt*tl»N  MPT  AM/WGY 


<'««•  7>AT  1N>}N  O*  Y'MHOHI* 

P0*IP*N  MtTAli/HMtY  I 
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i 

i 

ro«ot«0  O'  rn«o'H  '«rrofi*«s, 

r4MltC*TI0«*  ll/M/10 

HftTf  CO*«f«CTlO*i  O'  MFT4L  'OVOf.HS. 

povnim  ««ri AULvmOY 

••Ot  l»0«T4TIC  '•»!kSI«0  O'  PO'D'HS.  'O'DMI  •4'T  4LLUH0V 
rO»OrJI  «KT4I.LUII0V  O'  YlT««niN«  2/lW1| 


1 

1 
1 
1 

2 


] 

2 

1 

1 

2 


rO%nftfl  MSTALtUOOY  '•OC'Sft'S  4*«0  *"LlC4TlOHS 

»br^4«4TI04  O'  n't*  TU*>n>Tr<«  H'T  451  4KU'.  V34I,, 

«"ll4(rTnilt  •4ri4US.  fD«0'.ll  NFI  4Lt.U«(0Y  &/24/T1 

M4T05  O'  rO40'«  •4ri4tLO«Ct  TOOL  4*i0  OlC  "OOUCTS 

TIT4Nll**(  'O40"  •*'T4LLU«0>  I0/J4/10-C 

'■rS5i*4'.  M)*iOI*iG 

W)*iOI*iC  O'  Z|fiC4L0Y.  JOINIMG  12/1/10 

FW'45U«' 

"OOF  TR.STING  O'  4N  4STM  4514-G'IO  ST'-CL 
'".55U".  VR5SRL.  HICH'STOe*«GTH  STEEL  12/14/10 

m I i«4IM  '4KN  I C4Tin«l 

C4f  4«ll  I.IT  I rS  FON  COEVTRUDIMG  Rl  •4'T  4LL1  C TURING  FOR 
G(<«' R4RHEL  4f'LlC4T}ON,  PNIN4R1  '4RHIC4110N. 

ST4INI.RSS  STEEL  12/11/10 

rORGINQ  4N0  EXTRUSION  LURRIC4N7S.  PR|N4R>  '4HRIC4TION 
4/J/1I-C 

FORGING  O'  'ORDER  NET4LL1^0Y  'RE'ORNS, 

'R|>«4MY  '4HHIC4TION  11/11/10 

MY0R05T4TIC  EXTRUSION  O'  NET4US.  'R|N4RV  '4RR|C4T|ON 
1/24/11 

MVnRO<T4TlC  EXTRUSION  O'  TlT4N|UN.  'RIN4RY  '4BRIC4TION 
1/1S/TI 

N'T  4U/>0R4'MY  4NO  HOT  ROR4  I NG  CM  4R  4 CT  FR  I ST  I CS  O' 
R'RTM.IUN.  'RIN4RV  '4RRIC4TI0N.  'HTSIC4L  NETRLLURGY 
S/14/11 

NETHOOS  O'  FORCING  TYPE  34l  ST  41  NL'.SS  STEEL  INTO  V4LVE 
SH4PE«.  PRIN4RY  '4HRIC4TION  10/13/10 

'NOP'RII'.S  4ND  KORGINO  PROC'OURS  O'  'HI  3- 'NO 
ST4INLESS  STEEL.  PRIN4RY  '4RR 1 C4T IQN  1/21/11 

1IT4NIUN  EXTRUSIONS,  PRIN4RY  '4RRIC4T10N  I/I2/1I'C 

'R  tN4RY  '4HM IC4T I O'. 

ST'EL'TIT4NUIn  |irTER'4CE  RERCTlONS  RHICH  C4USE  STICKING 
4iir)  I NT'ROI 'FUSION,  PRIN4RY  '4RR1C4TION.  TIT4NIUN 
I /1/Tl 

'ROC'SS 1 NC 

R'R9LLIi««4  'ROC'S SING  4/' /II 

FR0"RTI'S  4ND  'NOCESStNG  O'  NITINOL  4LI.01  , 

NIC"L-R4.sr  4Li£y  11/24/10-C 

'ROOt/rpRS 

PRODUCERS  4N0  DISTRIRUIORS  O'  TIT4SIUN  4I.U1VS  4/1/11 

PRODUCTION 

4I.PH4  SEOREG4TION  |N  TI‘S4I.'4V  4ND  T I • 4 4L*  4 V • 2SN 
TIT4NIUN  4LLOVS.  PRODUCTION  ll/f/ID 

CONTINUOUS  C4STINQ  O'  NICKEL-R4SE  4LU)VS.  PRODUCTION 
2/2R/1I 

INv'fTNENT  C4STINC  O'  4LUH1NUN.  PROm^rTlON  2/24/11 

N'LTINL  AND  C4STING  O'  TIT4NIUN,  'RnDi-mOS  12*4/10 

'M0"RT  l'« 

4NH4NION  R4TE  ON  4 Mi>N«4Y  O'  2024-14  4l.uN|NUN, 

'NOFfHTI'S  T/tR/Tl 

41  l/«t  ST"(3  NITH  OfMlD  NOTCH  Toi<iHNESS  AT  !/)• 

T»Ni>rN4l4<R'^  //IR/TI 

4V4I  » 4R|  I.ITt  . L'N4G4!.  4ND  FRO*- ►■T  I » " O'  T 1 1 4N  1 1 •N  ^ FR  I Ni»% 


W22/1I-C 

R4LLI6TIC  PROPERTIES  O'  TI-441.-4V  TIT4N|UN  I/14/T1 

R4USCHIN0ER  F."'CT  O'  4LUN|NilN  4LtOv4.  'MO"RT  1 ES 
4 /I  /I  I 

RP4RING  ULTIN4TF  4N0  YIEl.D  S1"'nGTH  PROPERTIES  O'  COR-TE 
STEELS  I I /S/10 

RP4RING  ULT1N4TE  STRENGTH  'RO'EBTIES  O'  1T-4EM 
ST4INLESS  STEEL  4/14/ft 

H'HXVIOR  O'  R'.RVLLIUN  UNDER  HY  "H  VEIZ)C  I T Y |N'4CT. 

FRO'EHT i ES  4/4/11 

RERlLLIUN  FRO'ERTIES.  '4RHIC4TION,  4ND  JOINING 
10/9/10-C 

REHVLLIUN  SHEET  'RO'F.RTIES  3/2S/7l«C 

R14XI4L  STRE.NOTM  'MO'EBTIES  IN  >u.tN|NLlN  ERESSU"  VESSEI.S 
TESTING  4/22/11 

CO4TIN0S  4ND  'RO'ERT  I ES ‘O'  REPR4CTORY  N':T  AI.S  4/2WTI 

rOEF'lClENTS  O'  FRICTION  O'  TY'E  302  6T4IWLESS  ST'EL. 
'ROP'RTieS  12/14/10 

COEFFICIENT  OE  FRICTION  O'  I1-4'M  ST41NLESS  STEEL  R|TH 
V4RIOUS  N4TER44LS,  PROPERTIES  12/10/10 

COEEElCl'NT  OE  TMERN4L  EXP4NMON  O'  4 "RCENT  RKO 
BEMYLLIUN,  FRO'ERTIES  S/24/11 

CONP4R4TIVE  PROPERTIES  O'  INCONEL  S2S  NITH  42S. 
NICKEL-R4SE  4LL0Y  11/11/10 

CON'4H4Tlve  5HOOTM  4ND  NOTCH  F4TICUK  FRO'ERTIES  O' 
4LUNINUN  RITH  N4QNE5  I UN  4LLOYS  W24/TI 

CONPOSniON  4N0  PROPERTIES  O'  N4R4CINC  STEEL.  1 '0  r.H4D'. 
1 2/  1 P/10 

CONPRESSIVE  YIELD  STRENGTH  PROPERTIES  OF  TYPE  304 
ST4INLE5S  STEEL  SHEET  lC/1/10 

CONPRESSIVE  PROPERTIES  O'  M4STELLOV  * N|C«EL-R4SE  41.1/lY 
3/1/11 

aiNPNESSIVB  YIELD  AND  CONPRESSIVE  ULT1N4TE  STRESS 
PROPERTIES  O'  TtPE  304  STAINLESS  STEEL  4/30/Tl 

CORROSION  AND  'HOPERTIES  O'  TITANIUM  4/I/1I-C 

COST.  AVAILABILITY,  AND  PROPERTIES  O'  RUTHENIUM 
2/2S/1I 

CRACK-GHORTH  rate  IV  sst  materials,  fatigue  PRO"RTIY:s‘ 

1 I /4/10 

CREEP  AND  FATIOUC  PROPERTIES  O'  11-4'H  STAINLESS  STEEL 
4/13/11 

CREEP  AND  STRESS  RELAXATION  PROPERTIES  O' 

STAINLESS  STEELS  2/1/11 

CREEP  PROPERTIES  O'  TV"  314  STAINLESS  ST"L  AND  InCOnEI. 
TIM  NlC«EL‘BASE  ALtiOl  IN  SOOU'N  AND  N»k  4/10/11 

CREEP  PROPERTIES  O'  COATED  AND  UNCXiaTEO  nOl.UMMIUM  AI.UIVS 
1/2/11 

TREE'  PROPERTIES  O'  LA-141  MAGNES  I UN- l.l  Th  t UN  4<  Ult 
1/14/11 

CREEP  RUPIURE  PROPERTIES  O'  TYPE  304L  STA|NI.»:sS  MEEI 
2/1/11 

r.RKKP-STHENGTH  'RUPERT  I ES  O'  C<»AT'D  Un.UNRIUN  4M2HS 
1 1 /2  Y/tO 

CRYOGENIC  PRO'FRTIEN  O'  11-4PH  STAINLESS  nTEEI. 

2/14/11 

cryogenic  tens  I L'  properties  O'  udinet  too 

NICK'■L'BA^E  AI.IOY  12^2/10 

CMYOu'Nir  PRIfP'RIIE*^  #»*  11-4PH  >TA|NL*-«»>.  STEEL  N»2*1 

r.NYO  .PNiC  ENOPPRTI'*-  ox  N^n  Ai>  ey)H  *»?»*•  nOAXlAI  C.AIU  E 
SHM  AT  HI NG  1*24/11 

CMilC  EATiGu'  AND  GALI.INi,  EH(»MXMT«rN  04  lllANION  AilltYN 

I I /I  *10 

OEMiiN  AllilNAMlNS  »IHi  4A»T»n4Ns,  IOINING,  ENIIE4N144N 
1 O • I r * 1 <> 


J 

\ 


A. 24 


) 


r>win«  rNOfr«Ti*:f>  or  AMmi^uN  w«/ii 


rMi&ic«L  MriAu.urot 


nrrircn  f>r  *nn»*iio«*'  to  tiinomp:** 

p**y%\c^i.  ••rT  *u.i'»Ot . rnof*Jnir> 


rrrincT  or  rrr*iH<o  on  Twr  Tr«iMi,r  nTnr«in7M  rNormt  i r.^  or 

»U'Ni>iim.  ^unr«cp  T«f4TNeNT<i  i/jl/ii 


«r»Rn  D»  ronosiTT  on  TMr  r^TiOur  •no  rhr.r.r-NufTiwr 
FNrvvriiTirA  or  •ri.os  i*  STrr.i.s  W/it/io 


r.rrrcT  or  rt*7r.  TMiCNNr.s^  on  tmp  r*TiOuR  morr.iiT  i r.»  o» 
10T&-T6M  4I.UN1NU«4  rL4TR  WfH/tO 


rrrrrr  or  04^arN  coNirNT  on  tmp  rNOiNrrrfNC  or5tON 
r«nrr.sTir.!>  or  ti>»4L-4v  titnniun  4li<07  4/30'il 


rrrrct  or  »4ni4TioN  on  thp  rnnrrMTirs  or  ««rT4us  4no 

41  I/7Y4  R/JKH-C 


»»rrrT  of  MIHH  ThOIMON  CONTF^T  On  THF  N|r.CH4NtC4l. 

rNorrvTirN  nr  **<*^»4  N4r,Nesu***  4ti>07  )7O4/i0 


r4FfCT  or  VIN44TION  4N0  «HOCn  on  of  N40NKTIC 

FMOrFNTir.S  OF  4I.NICO  * 4/2FMI 


► Firn  or  NMOT  rKFNINC  on  THF  f-T»rsj>- PORROMON  4N0 

r4Tirii»r  rNorfHTiKS  or  4uu*«inl-n  4i.u)7S  4/»/n 

► ►rrrr  of  t rnffw  kt ;Nif  on  ••oouuus  of  74404 

«4r;NFMu««  4LIOT.  riiOrKRTie&  4/7/1t 

♦ rrFrr  or  hF47  T4F4T«4FNT  on  N)  CNOMHuCTURR  4ND  NECH4NIC4U 
rHOrFRTir>  or  TI-64L-4V  TIT4NltfM  4LIOT  . 
rM74ir4L  •4FT4U.imGt  12/2  I /TO 


rrrrcT  or  mvdnoopn  on  rNorruTiri  4no  pkwvnf  or  Tt-ft4i.'4» 
TIT4NIUN.  20I4-14  4NO  TDTP-ie  4tON|NU*4,  4NQ  A*  *• 
COtC'NRil'N.  rOMNOSION  tf«/Tl 

rrFprr  or  H^tiwoGrN  on  rRnrrNTir^  or  Nic«PL'R44r  4Lti0r& 

4N0  N74|NLr<S  RTEEL.  CO«NOS«ON  1/14/T1 

FFFKrr  ON  FMor^'M^^r,^  or  inconfu  ti*  NiC4r»'U4sr  4t.i/>^ 

F.4Pn''r;D  to  high  V4CUUN  4T  high  TFNF».M4T<Wt  T/2T/TI 

rrrrrrs  or  flp.ctpiC  r>»iCM4iior  h4Cmining  on  NKCM4Nif:4i. 

PI»OPFJ»T»P.4  OP  STEEL  4LJ-07S.  *«4H4C»NC  STEEL  12/22/TO 

P.FPErrS  or  M>GH-STB4|N  H4TK  on  rHOPERTlKS  OP  TvPE  304 
ST41NLBSS  STEEL  4NNE4LED  PL4TH  lO/T/TO 

KL4ST1C  *400ULLlS  4ND  NKCM4NIC4L  PHOPERT  I KS  OF  T1-fc4l.*4V 
4ND  T1>S4L-2.SSN  TIT4NIUM  4Lt/)T$  2/H/Tl 

P.L4ST1C  »40r>ULUS  or  porous  »<ET41A  4ND  F04NS.  prOPKBTIP.S 
I /26/Tl 


I 

i 

t 


r*>Fn  OF  pn*4  4N0  PCN  ON  P4T1CUP  4NO  other  HECH4NICRL 
FMOrrNTIES  OF  HlOH- STRENGTH  STEELS, 

NrOONl>4H7  r4HMlC4TION  2/23/Tl 

rrrrCT  or  HYOROOPN  on  TMP  IROPERTIES  OE  T I - 1 3V« 1 1 CH-34L 
T)T4«iUfH  4LLTT  . CORROSION  2/l/Tl 

r*rrCT  or  CG4TINGS  on  the  P4TIGUE  properties  ok  TIT4N1UM 
2/ir/Tl 

EFFECT  OF  high  STR41N«B4TE  L04DING  ON  TMR  NECH4N1C4L 
EMOrPRTlKS  OP  41RCR4rr  STEELS.  TIT4NIUM.  4NQ  4LUHI NUN 
4I.IOTS  2/2/Tl 

rrFPn  or  hf4t  TRr4TMENTS  on  the  fhopertirs  nr  types  410 

4N0  40  3 ST41NI.KSS  STfcEL,S.  PHYSICAL  METALLURGY 
2/1 2/T  I 

PFrEfT  OF  GOLD  PLATING  ON  THE  P4T»GOE  PROPERTIES  OK 
stainless  STEP.LS.  C/IATINCS  S/7/T1 

FFPPrr  or  SHOT  PEP.NINC  ON  THE  KATiGUK  PROPERTIES  OF 
T1-AAL>4V  AND  T l>*AL’ftV-2SN  titanium  ALt^YS  4/20/T1 

FF-FECT  OF  LON-PRESSURE  0«YGFN  On  TMF  mFCMANICAL 
PROPERTIES  OK  MOLtROENUM  TZM  ALIOY  OVER  liONG  KtPOSURES  AT 
SeO'lAOOP  T/22/TI 


ELK.CTIMCAL  *CO»PT4CT  RESISTANCE  PROPERTIES  OP 
TITANIUM  kUJD'lh  2/:/11 

EI.KCTROCMEMI  CAL  METAL  HFMfiVAL  METHODS  AND  THEIR  EFFECT  ON 
PROPERTIES  OP  METALS.  SECONDARY  FABRICATION  3/IT/TI 

elevated  temperature  PROPERTIES  OP  TYPE  34T  STAINLESS 
STEEL  SHEET  4/1/71 

ELEVATED  TEMPERATURE  EFFECTS  ON  TITANIUM  ALIiOY  T F NM  I.F  . 
PRO PERT  I ES  10/20/70 

ELEVATED*  TEMPER  ATURP.  MECHANICAL  PROPERTIES  OF 
MARAG1NC  STEEL  S/14/71 

ELEVATED-TEMPERATURE  PROPERTIES  OF  MARAGING  STEEL  4NO 
MICM-STREnCTM  steel  S/I3/T1 

ELEVATED-TEMPERATURE  PROPERTIES  OF  TITANIUM  S/12/Tl-C 

PMISSIVITY  PROPERTIES  OF'  TI-SAL>4W  TITANIUM  AU^Y 
6/0/71 

ENTHALPY  OF  TITANIUM.  PROPERTIES  6/4/71 

ENVIRONMENTAL  PROPERTIES  OF  MF'20T4-H4Nfe  HAFNIUM  Al.lOYS 
1 2 /9  /TO 


4 

r 


f 


EFPfn  OF  STRESS  CONCENTRATION  ON  THE  STATIC  STRENGTH 
FHOrfRTIRS  or  fiERYLtil«M  S/2P/T1 


►VALUATIONS  OE  CMARPY  IMPACT  PROPERTIES  OP  HATK«|AL>’ 
2/1/71 


PFFECT  OF  POROSITY  ON  PATICUE  PROPERTIES  OF  A-3S6-T0  CAST  E*Pl/)S1Vk  IMPACT  STRENGTH  PROPERTIES  OK  I NCOnf L 71- 

AI.UMlNfH  6/lS/Tl  NiCAEL-BASfe  ALI.OV  ft/IO/71 


FrrFfn  O*  DIRECT lONALlTY  ON  THE  THERMAL  RAFANSION 
PROPVii*!  I KA  OP  AnapALED  TI-6AL-4V  TITANU'M  ALLOY 
1 0 / 1 > / 7 r 

pfffcT  of  MRETCh  pORnirG  On  THK  mF.CHaniCAL  PROPERTIES  OF 
2014  Ali*MIni/H  6/1S/71 


p»-rrr  o»  t rM*>rN  aturf  on  thp  modulo  of  ti-6AL'4v  and 
TI'6ai-6V  /sn  TITANU’h  alloys.  PROPKHTIES  3/24/TI 


PFrpn  or  THiCnnpns  of  202a-T)  aluminum  PI.aTE  On  THE 
FATIGUE  PROPERTIES  6/1S/TI 

EFFPCT  of  mtUROGPn  content  |N  TI-6AI.-4V  TITANIUM  ROCnFT 
^TrH>  CASP.S,  PROPERTIES.  CORROSION  7/0/71 

FKPrCT  OP  PROPFRTIP.S  RY  THERMOMFCMANirA!  AORN  I NG  OK 
TI'6AL'4V  titanium  ALt/)T  ll/4r7fi 

PKPPCT  OF  spinning  versus  PORGING  ON  THF.  PROPERTIES  OF 
namagInC  sTREI^  1/1S/71 

rPApn  OF  <^AIN  M7C  ON  THF  F AT  I OUF  PNOPFRYlPN  0» 
TI-AAI.-4V  AND  T I-4AL-6V- 2SN  TITANIuM  ALIOYS  II/A/70 

»»»rri  OF  PURITY  ON  FDIACTURE  lOlKiHNP.ss  PROPrRTlFS  OP 
narAGING  steel  R/0/11 

rrrrrT  0»  mpMInG  PRACTtCE  C/n  Thf  «*mm4n<C4L  pnoeKRTIEn 
t>»  i»N|  hahaGInG  *TPPI.  Y/YO/71 

-trokh  ft>Rmini,  on  Thf  f/»Mpr  ►’‘n  i vf  fif.lo 
-T«-*(,7»<  PrOPFRlirN  Of  7©7N  ALUMINi<h  lhf>T  7#/^»7I 

• »»F  T ti»  w*FN>n  on  A|  on  PMOPFRTlF'k  OF  AI.UMlNlfM  AMAIYS, 


FARRlCATinN  methods  liSK.O  |N  PHOOuClNr.  AI.PMA-RFTA  AND  HF7  A 
titanium  ALIiOYS  FOR  IMPHOvK.MFNT  OF  PROPF.RTlF>  7/2«<7l 


FATIGUE  PROPERTIES  OF  4130  M I OH- ST R F nGT H STKFL 
2/F/71 


F AT  J CUE 
7 / W / 7 I 


PROPERTIES  OF  TYPF>  321  AND  304  ^^AIN^.F:^^  sY  f P i s 


► AT  I Gup 
2/1  1 /7I 


PROPFRTIPS  OV  700S  TSY  Al.l'MlNUM  FATRUMONv 


FATiGUP  PROPFMTIFS  OF  704»»-T1‘l  AI.1<H|NUM  A/S/71 

FATIGUE  PMOPFmTIKS  of  107S-T76  AND  7CJ7S-T7Y 

ALUMINUM  ALI/MS  W*J0/70 

F AT  I F PHOPPhTIPS  of  AtlAl  AI.OM|N>iM  MMA/F'D  AtTM  «0a7 
HNA'/ING  ALUMINUM.  KMNING  W / T M 0 

FATiGi'-  PROPFMTIFS  OF  S/lOO  H | T.H  ST  H F Nt;Y  M STFFI 
T 4 /M  7 1 - r 

FATli.uF.  PMOPFMTIKN  OF  ALUIY  TIP  NMAP|.-RAnf  A»  lilY  *^h*fY 

W / I - /70 


F AT  I Oi'F'. 
4/20/TI 


PhOPFRTIKS  of  highly  t;ARHUH|7FO  -620  M F f 


FATIGI'F  PMUPFMTIF.S  and  FMALTURk  TlMHiMNF-S  OF  HPR-F 
nii.H  STRENGTH  STfM.  I / < I 4 « 7 (i 


FATfGcF.  PRI/PFRTIFS  UF  TI-AAi-4F  THAnmh  ANI*  phi*  •'H 
AND  AM-  INS  SIAINIFSV  *.1  t F I -HFFl  Mk|»HtAI  IMI«7I 


niai 


J 


A -25 


(•AiiOtiK  09  TtMt  >>Yrr.i. 

« Tulll«0  ll/O/tO 

A vAiini’P  p«nprMT)P!P  op  *i.t/>v  vip 

• /^  M I 


MIOM'RTPPNOTM  MPRU  ***0  PMi:i-P»0  MP.P.I. 

3/ W1  I 

rp«CTi)MP  ini>r.Mt(p.<>(  phoppptipi^  op  ?oi4-T«ir  Ann  tn*-iPT 
4tU*4lliM*4  4LIX)^  n*4M0 


PAtlOuP  PMOPPPTIP&  OP  107S-TV*  Al.imi  NL***  PL41P 

PATIOUP  PPOPPPTieS  ON  TMP  !(P4CP  PM^rTTLC  »«*lP.fl14LS 
1 t\i  tn 

PATinolt  PNOP^PTIRS  op  Mt'PO  Ml  CM- S I PPlC^  H &TRPL  CASIInG!^ 

• / « t 

PATlOor  P«OPf«T»r4  OP  TI««4L'*P-  ?^N.  It'PAl.'AV. 

111ASli<M  A*i0  4^40  Ml  CM- STMKNCI  M STPKL  1/lV/TI 

PATlCl'P  PNOPP.PTIPS  OP  T1-f4f4V  TlTAmuM  PoNClNCS  THAT 
MA«»  MPPN  Pl.prTMlC  OISCMAHGP.  MACHINRO. 

SPCONOAPT  PAPniCAIION  3/1P/7I 

PATICUP.  PNOPf’PTir^  OP  11-4PM  bTAtNLP'&S  STRRL  T/t/Tt 

PA7IQUP  PPOPRPtlRS  OP  IPNI  MAR  AGING  CASTING  5>TRRL 
7/13^71 

PATICUP.  PROPERTIES  OP  TYPE  34t  STAINLESS  S1EEL 
10/31  /TO 

PATIOUP.  PROPP.RTIP.S  or  7MCREL-R4SE  AND 

rORAl.T-RASE  ALi/lVS.  RERVLLlU**  AMO  TITANIUM  AND  COLOMRiUM 
AM/>Y»  A/3S/7I 

PATIGUE  PROPERTIES  OP  TITANIUM  RRTA  AU/>VS  1/27/71 

PATIGUE  PROPERTIES  OP  TYPE  3lt  STAINLESS  STEEL  JOINTS 
HNA7EO  RITN  OZAU'IPNl  RRA21NG  ALLOT.  JOINING  3/10/71 

PATIGUE  PROPERTIES  OP  M-SO  TOOL  .STEEL  fl/25/70 

PATIGUE  PROPERTIES  OP  AL*4AR  302  MAR  AOl  NQ  STEEL 
1/11  /71 


PRACTIIRE  TOUOMNESS  IRICl  PROPERTIES  OP  2024-T7&1  ALUMINUM 
ALUn  PLATE  10/10/70 

PRACTUnp  toughness  ANO  stress  r.ORROSION  PROPERTIES  OP 
1S-SPM  stainless  steel  I/2P/TI 

PHACTUNP  toughness  properties  OP  2020  ALUMINUM  IN  THE 
T-«  condition  T/R/71 

ERACTIIRP'TOUGMnESS  properties  OP  IPN|  MAHAQ|MG  STPKL  AT 
LOR  TKHPPRATURES  7/^0/Tl 

GPNKRAL  INK^OHMATION  ON  TI*6AL'4V  TITANli»M  AIJOT 
t/ll/Tl  1 GENERAL  ELECTRIC  COMPANY.  (PHILADELPHIA, 
PENNSYLVANIA!.  DESIGN  ALIjORABLES  POR  AUSTENITIC 
stainless  steel  sheet.  properties  S/I2/TI 

GENERAL  INPORMATION  ON  BETA  111  TITANIUM  AI.I.OY . 
PROPERTIES  10/20/10 

MEAT  TREATMENT  ANO  PROPERTIES  OP  AI.UM1  NUM- COPPER  ALI/>Y 
SP-SOOI.  PHYSICAL  metallurgy  12/0/70 

MEAT  TREATMENT  ANO  IT.S  EPPErX  ON  PROPERTIES  OP 
TITANIUM  ALLOYS.  PHYSICAL  METALLURGY  10/S/TO 

HI OH-TEMPER ATUNE  PROPERTIES  AND  OKIDATtON  OP  TlTANtuM. 
(XIHROSION  4/22/71>C 

HIOH-TEMPERATURE.  TENSILE  PROPERTIES  DP 
HI  CM- STRENGTH  LOR- ALLOY  STEELS  T/IO/71 

MIGM-TKMPERATURE  PROPERTIES  OP  TITANIUM, 

SECONDARY  PAHHICATION  ll/lO/70-C 

HICH'VELOCITY  DEFORMATION  PROPERTIES  OP  STAINLP.SS  STEEI.S 
1 1 /2/70 


PATIOUP  PROPPRTIES  OP  TI-3AL-2  SV  TITANIUM  AND  TYPE  304  HOT  HARDNESS  PROPERTIES  OP  RASPAI/)V  NIC«EL'BASE  ALLOY 

«>TAINLESS  STEEL  TUBING  1/S/TI  10/1/70 

PATIOUP  PROPERTIES  OP  ANNEALED  T I - 3 AL- 2 ■ SV  TITANIUM  AND  L1NAER  EXPANSION  PROPERTIES  OP  TI-SAL-4V  TITANIUM  ALLOY 

Type  304  stainless  steel  we/Ti  3/11/71 


PA7IGUE  PROPERTIES  OP  ALUMINUM  ALLOYS  AMD  PH- 1 3- MO 
STAINLESS  STEEL  1/22/71 

PATIGUE  AMO  STRESS-STRAIN  PROPERTIES  OP  Tf-3AL-2.9SN 
titanium  alloy  Y/IB/71 

Pii>R  STRESS  OR  PRACTURB  STRENGTH  PROPERTIES  OP  TUNGSTEN 
At  very  HIOH  temperatures  5/20/71 

PORMAN- nPARNEY-ENGLE  EQUATION  ON  MECHANICAL  PROPERTIES  OP 
MPTAf,S.  PRaCTURE  mechanics  2/1S/71 

PRACTURE  PROPERTIES  OP  RORDN  AND  GRAPHITE  PILAMP.NTARV 
APINRORCEO  ORGANIC  and  METALLIC  MATRIX  COMPOSITES, 

P I RPN- MEI NPORCED  MrrALS  5/IP/Tl 


LONG-TIME  CREEP  PROPERTIES  OP  TI-AAfAV  TITANIUM  Al.lOY 
1/25/71 

LOM-CyCLE  PATIGUE  PROPERTIES  OP  INCOlOY  OOl 
NICKEL-BASE  ALIOt  4/12/71 

LOR-CVCLE  FATIGUE  PROPERTIES  OP  17-APM  STAINLESS  STPP.L 
3/23/TI 

LOR-CVCLE.  HIOH-STRESS  PATIGUE  PROPERTIES  OP  TYPPI  30A 
STAINLESS  STEEL  12/10/70 

LOR-TEMPERATURE  evaluation  OP  2014.  AND  2210 
ALUMINUM  ALLOYS.  PROPERTIES.  JOINING. 

PHYSICAL  METALLURGY  1/29/71 


ARACTI/MP  toughness  properties  OP  INCONEL  TlK  AN:)  CO*27 
NlCKri.-NASE  ALIOYS  AND  1R-N|  MARAGING  STEEL  4 '26/71 

PRACTfRP  toughness  PROPENTIEn  OP  AlSl  4130 
HIGH  STRENGTH  STEEL  2/IS/7I 

ER4rrURE  toughness  and  CRACn  growth  PROPPRTIP.S  op 

SUPER  At.l2IY«  , RpP'RACrORY  AlU/Y'^.  TITANIUM.  AND 
HIQH  STRPNCTH  STEELS  7/27/71 

PRACTuRP  TUUOhnaAS  properties  OP  Mpn  AL  MATRIX 
composites,  PINP.R  RPINEONCEO  METALS  2/tt/TI 


MACHINED  AND  PHYSICAL  PROPERTIES  OP  HERVLI.lUM  6/2/71 

MACHINING  Of  TITANIUM.  SECONDARY  PAHRICATIQN 
ll/23/70'C  I UNITED  AIRCRAP*T  CJTH  POM  AT  I ON . PRATT  • 
WHITNEY  DIVISION,  (REST  PALM  REACH.  PIORIDAl.  MPCmanICAI. 
AND  EAT  I gup:  PROPP.RTIP.S  OP  CAST  I NOONEL  IIP 

NICKEL- RASE  ALLOY  11/20/70 

MACHINING  AND  PROPERTIES  OP'  TUNGST  EN  6/1/71 

MACROSCOPIC  PPAnuRE  ANALYSIS  OP'  P'ATK.UP.O  PARTS,  PATIGUE 
PROPKRT IKS  j/22/Tl 


ANArtURP  toughness  PROPERTIES  Op  T1-6AL-AV  AND  BETA  ||| 

TITANIUM  AMi>VS  2/23/71 

^rapture  toughness  properties  op  TI-6AL-4V  ANQ 

T I - » At* 2MO  TIT AN| UM  ALLOYS  5/25/71 

»RACTURP  toughness  PROPERTIES  OP  SAP.  AI.IOY  6156. 

HIGH- .STRENGTH  STEEL  2/H/TI 

»^RACTiRIP  toughness  PROPEBTIES  op  D6AC 
hiGh-sTRENGTH  steel  1/1 /T1 

»RArrURP  toughness  and  I/INCITUOIMAL  and  TRANnneRSP  MRAIN 
RATE  properties  OP  A1.UMI  NUM  IB/B  |N  CONDITIONS  OTHER  THAN 
T • t 7 /w /7I 

»«A/T<Al»  TOUOHNp-S  FUnPERfTEN  f)P  INCONPI  TI« 

N|  r.«»  I- HA>P  At  I2»Y  6/IA/TI 

NNAOuMY  1i>i>GHNrN*>  PRDPERTIEN  Op  a|n|  Type  h-11 


MAGNETIC  PHOPP-RTIES  OP  STA|N(,P:SS  ST  LEO  4/n/TI-C' 

MAGNETIC  PPNMP'AHI  LITY  OP  TYPE  4 10  STAINLESS  STEEL.  I 

PROPPIRT  IPS  A/P/71 

MAGNPrri  r- PP.HMPABI  I.ITY  properties  op  TI-AAL-aV 
TITANIUM  AlI2)Y  1/26/TI 

MPTHANI r AL,  PATIGUE.  AND  NEID  PROPERTIES  POR  CAM 
TITANIUM  1/«1r/70 

mechanical  properties  op  Di epos  ION- monoed  titanium. 

JOINING  I 2/7/ 70 

mechanical  and  physical  properties  op  mpryli.ium 

S/IN/Tl 

MPCHANI  CAL  PROPERT  I PS  «!P  T IT  AN  I liM  AMOY  s «T  | • | Rt  . T I - « Ai  * 

AND  1 t - 6 Al  - «V- Tl'JI!  5/wTI 
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«»cw«iiic«L  MiOfrftTivB  or  Mr«ttLtu*«  «T  cnTonr*iic 

2/11  / T1 

rnorruTiRB  or  mBCM««MBL  4/t/ii 

*«»rM4<(ic«L  riio»riiTirs  bs  b ri>tiCTiON  or  HrBi  tMiBT*(rNT  b«io 
Tr.Bt  TrHfPBBTURr  rOR  4)40  MlOH«BTBr*iOTH  BlRfL  4*t0  HrR 
410  BT4l*it.R»S  STRIUB  10/21/10 

tirCM4«tiC4L  raorrimes  bhq  roBcruiit  TOuOM«r..s!>  or  BjiTOBLiiOv 
Birri.  0/3/11 

«*rrMB«iCBt  roorMTiRS  or  ti>obl-4V  titbriun  bllov 
10/1/10 

««i  roo>4rrH4Hi  CBL  roorriiT  i r.!i  or  rime  «40LvHor«ii><4  ruoTe 
11/1  /io 

««iCHo>iri.o  BTor^aTH  B«tD  mroncRKFr  roorrHTir.o  or 

41,0*11  RKBYLLIU**.  TlTB*t|0«4,  B»iO  «44riSr,S  I U*1 

4/23/11 

rH4M.  ni4GB4»«s  4*10  moreNTir.s  or  titbniu**  blioys. 
rMTOiCBL  NeTBLLimOY  1/1/11-C 


rnorrjiTiro  or  o«tr>4Tio*i  nroiOTBMT  ourr.BBLUiY  roM,o« 

rLBI  I *(II««,  CO4TI*(a0  4/23/11 

rBorr.BTiro  mo  or*ir.i»4L  irCM**oiiOO»  or  iitb*»iiw4  4/0/11 

morMTics  or  HiOM'Te*«reB4Tu«K  bu/ivs  o/s/ii'C 

rRormTieo  or  tmi*«  Rr.rH4C^o«T  mrTBLB  ohrrt  bu2>vo  bt  ni/>h 
T«*4rrR4TLmes  O/10/11 

roorrMTies  or  *«4r-*i  blloy  432  *t  1 c«r.U' R*or  bli/>v 

B/2&/1) 

rRorrRTtr**  or  i,«os  cx^rbli - R*Br.  blixm  «*»o  Hr**r.  4i 
•nr»rL-R4>R  blix^y  o/3/ii 

rRorrRTieh  bho  BRor.roM««i  ng  or  Tirr  )oi  BTBiRi.r.ss  sir.n. 
io/i  /io 

rNorKRTies  or  sTr.rts  lo/o/io 

rROrr.RTIKS  Oril-BBL'BV.  T|-0BI,-BV-2V*|  B*iO 
TI>B*4D*»V-2re>3BL  TITBNtU**  BLIX)YS  10/14/10 


rHYMCBi,  B*io  *4rcNB*<tCBL  rRorr.RTies  or  oerLeieo  urbniu*4 

1 /S/11 

rNT&ICBI,  *4nBU.imQV.  OVIOBTION,  B*<D  rROrRRTIRB  OF 
MIOH-rURITt  TITBRIum.  CORROSIO*!  2/2/11 

rhysicbu  *4rtBLi.uR0v , m CROSTRucTimrs . bro  rRoreRTies  or 
CnRBLt-RBBe  BurRRBLbOVS  BRO  RICRr.L’HBBK  SoreRBtLOYS 
1/30/11 


rRorRMTiRS  or  Tvres  3ib  bro  304  STBiRcrsb  STrri,s. 

VlfBLL1U*1  U,B0%)  CDRBLT  BUjOY  . TI-4BL-4V.  BRO 
Tl  - 1 3V- I 1 CR-3BL  TITBRIUR  BI,U>Y6  3/20/11 

rROrr.RTIKS  or  CBRrr.RTKR  custo*i  4SS  stbirlkss  sieeu 
1 / 1 2/1 1 -C 

PROrKRTlKS  BT  eteVBTED  TKRrKRBTUReS  OF  RKRf  OS  BRO  1 R- 1 00 
NICkKL-BBSK  BLU>YS  1/13/11 


pHYSiCBL  pRoreRTies  or  titbniuh  s/3/ii-c 

PHYSiCBL  rRorrRTies  or  turgstcr  b/3/ii-c 

ri.BRK'STRBlR  rRBCTime  TOUOHRKSS  PROreRTIKS  OF  BISI  4130 
MICH'STRKROTM  STKBL  0/l/TI 

rosiTive  BRO  RKOBTivE  T HeR*40BLB5T  1 c cocrricieRTS  or 
*«KTBL,S.  PHYSICBt  rHOrKRTIKS  3/3/11 

rRKCisiOR  etBSTic  Li*4iT  roR  rime  hold  bro  noo-o 
Bi.imiRum.  rrorRRTies  i2/ib/io 

FROrKRTIKS  BRO  HKBT  TRKBT*ieRT  OF  BLU*1|RU*«  5/20/ll-C 

FROrKRTieS  BRO  FBWICBTION  OF  CR-152  COLU*4BIU*1  BLLOY 
I2/IR/10-C 

rROFrRTIP.S  OF  B-2R0  STB1RLBS6  STEEL  12/31/10 

FMOrfRTieS  OF  TITBRlum  BLLOVS  S/3/11*C 

PROrrRTIRS  bro  uses  OF  NITIROL  RICBKL'BBSK  bllov 
S/1  I /II 

FROFFRTirS  OF  1»R|  RBRBCIRO  STCCL  CBSTIROS  1/0/11 

FROFBRTieS  OF  1HS  BLUN|RU*4  BLLOV  |R  THE  T13I  COROITIOR 
S/20/11 

FROFrRTIPS  OF  BLLOY  HO  R I C*  EL*  UBS  B BLLOY  SHFET  4RD  STRIF 
S/1/11 


FROFERT1ES  BRO  VKLOBBILITV  OF  R|C«EL*BBSK  BLLOVS. 

JOIRIRO  10/20/10 

rROFF.RTIBS  OF  T I - * BL*  2 CB*  1 T B- I *«  T1T4RIU**  BH/)Y 
10/0/10 

FROFERTieS  OF  NICKBL-BBSE  BLLOVS  BRO  H I CH- STR  F RQTM  STEr.t> 
10/0/10 

rROrKRTlBS  or  B*L40  BL0*4IRU*4  bllov  1/1S/11 

rROrr.RTIES  or  CBBrCNTEH  20  STBIRLBSS  STKKL  3/2B/1I 

rRorERTiES  or  •bo-sore  *40Lvbofru*i  bro  R-asBr-n**®  turgme^ 

BLLOVS  0/1S/11 

FROrKRTIBS  BRO  fROCBSSIRO  Or  R1TI*10L  BLLOY. 

RICkKL'BBSE  BLLOV  tl/24/IO-C 

rRorr.RTies  or  tyfe  bbs  stbirless  stefl  r'on  Brri.i cbt  ior  ir 

LlOOlO  MYOROCER  1/20/11 

FROrERTIRS  OB  COBTBO  BRO  URCOBTEO  CH1S2  BRO  CWOV 
COU'*«RI  U*<  BLIXIYS  1/21/11 

FRorr.RTies  bnd  forgirc  froceoure  of  fmis-fro 

SIBIRLBSS  STEEL.  FRI*4BRV  PBBRtCBTlOR  1/2W11 

FROFERTIES  OF  THE  .IBFBRESE  T1*StR-1S*40  TITBRIU*!  Bl.ljOV 
10/9/10 

FROFERTIES  OF  BET  4 C TITBR10**  BLU>Y  lO/IS/IO-C 


rROFFRTIRS  BRO  OMOBTIOR  OF  TlTBRIl>*4  BT  CLFVB1ED 
Tr*4rRHBTURes  . CORROMOR  1/S/11-C 


rNorr.RHF.s  bro  fbhmicbtior  or  TRir  higm-sirfrcim  .rtkf.i^ 

1/14/11 


PBOrFRTir.S.  SFOORD4RY  F 4Rli  I CBT  I OR  . *«BCHIR|RG,  BRO  MF  BT 
Th|'.4T«4rRT  or  TlTBRIUH  Bt.LOYS.  FHYSlCBL  **ET  BlLURCY 
4/ 1 4 /I  1 * C 

FMOrrRTIKS  4RO  US4CE  OF  *4BR4GiRG  STEEL  SFRIRCS 
2/4/11 

FROrrRTir.S.  SFGOROBMV  FBRMICBTIOR.  *4BCM|R1RG.  B«>n  hf.bt 
1RrBT*«r«rT  or  titbriuh  BLLOYS,  FHVSICBL  *«K1BLLURCV 
4/ I 2/1 1 -C 

rMorr.RTiKS  or  rktb  titbriuh  bli/oys  s/i/ii 
r«OrRRTIKS  or  HV-RO  H10M-S1RER01H  SiKKI.  2/3/11 

fROFFRHKS  or  BLUH1Rl*4  CBSTIRGS  2/2/II-C 

FHOrKRTirs  or  l•-B<•44  TIT4RIo*4  4/S/11 

FHorrMTiKS.  rMY*>tCBi  *«n  4i.i.iiRGi . corru'^ior  Rr.sisiBRCr 
n»  »R0*4  MlOH-STRrROTH  Si  Eri.  2/2»/1l 

rttor^Nlirs  bro  fbhmicbtior  n»  riiiroi.  riCrm.^rbse  bi.i/iy 

2 «• /I  I > C 

vartFENTirR  or  IROORF.L  ISO  B**n  imORri  li» 

RirRFt>RB«E  BLt/ll  2/2«/H 

RHOFRItlirs  f»r  TI1B«Mt'*4  B1  HIGH  irRE»MB1<4*r  2/1/11 


FRorFRIlKS  or  T4-I0R  T4RTBLO*4  BI.LOV  B/14/11 

rHorr.RTir.s  or  titbriu**  Cbstiros  S/b/ii 

FMOFERTIKS  OF  F/H  OH  BOK  *40LY  HOrRU«4  B/1«/1l 

rMOFKMTlES  OF  CROSS-RDl.l.rr)  HFMYl.t.n'R  *>HFFT  B/2R/1I 

FROFEMTIRS  OF  B-2RB  STBIRLESS  .M  FEL  3/22/11 

FMOrFRIlES.  mBCHIRIRG.  RKI.OIRG,  BRO  »OH**lRtiOF 
TlT4R||/*4.  JOIRIRC,  sr.rOROBRY  rBHRiLBlIOR  1/21/11-C 

rHOFFHiirs  OF  R-ht  BRO  rs*rs  «il»'*4RIi*r  bi.i/iy*- 
10/22/10 


FMOrFRIlES  BRO  USBGF  OF  1iT4R|U*«  BM/»Y*> 


rH(*r*-.MT  I rs  IRCLLOIRG  rBlKiMF.  nr  IIIBRIW**  rB*»1  BM2»Y»k 
1/14/11 


rROEimi  lORBl.  I.I*4IT  or  *«)*siiRr.  *«>i.vMt>rRM*4  Rt.ifiv. 
FMOrrMI I ES  2/4/11 


MFr  I.eCT  I V 11  V F«nEF.MTir>  or  BI|«*41R<>«  IVIBIIRU 


«r  I.I  rh;  « II  > IMEOMY  B1  RBRiatR  rAlMtor  Vir  «4BlFRlBtR. 
FMnrr.HlIE^  «/24'1| 
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■nrkVKLL  V4u>r.i  vmtuR  RTuninTN  t.evpLS  ^on 

«4«4ni«0  ITKRL.  rRO^ftll*T  lift 


•nO«  400  »l.ltV4TeD  Tff«*^M4TU*K  rHOPRRTIPR  Or  M5}»* 
ro«4LT  ■ R4!>(  4LL0t.  iUM(*4LU)>& 


TMrn*«4L  cosnucttviTv  fHorr.MT  i r.R  or  TvrR  )04 
si4iMLr.ft]^  Rtr.rt  t2/M/Yo 

THrrvRt  F.ir4«6iON  rNormTies  or  TIT4NIUS  Y/2«/yt 


•oo«  4«n  too  r r4tioui  r«orMTies  or  o-fTf 

• t «4«>R  «UX>y  1/207T1 

»no«4-Tri4rrii4TURR  creir  rnorciiTtes  4»<d 

Dli4r«SIO«i4t  IT4R1L1TV  or  ItiCONtt  «00  *l|CKRL’»*&C  *LU>V 
t/itfft 

iioy4Ti*iG  »r4««  r4Tioor  rrorKRTle^  or  HiGH-strrtiCTM  ster.LS 
j#  wti 

jkri.rmo^  or  4n  rLcmio*«4c*>eT  i c ••rifpirl  ro*  use  4 
Rprcraovri K«  S/i 

ik*4W4n  »T«r*«cTH  rporrffTtes  or  nN4zr.o  srPYLLu/**  .ioi*rr&. 

JOt«M«iO 

RMr4H  TO«»io*i4L  raTiouB  rttorRMTiBS  or  &2100  bkrpino 
ftTKCL  Itfll/TO 

BHr.4B*»T«rM0tM  moritiiTits  or  icRvtuus  b/m/ti 
shopt-tinb  CLrvRTco-TCMrMRTuiie  CRcer  rMorerTies  or  rft'ZO 

or  S-200C  BERYLLUm  4/1/Yl 

sources  or  srccirtcstiONS  and  rrorerties  or  petals 

K/ie/TO>c 

sreciric  meai  rrorerTics  or  AttHEALED  nickel  zoo. 

NlCKEL'BASe  ALLOY  l/ZS/9) 

STATISTICAL  ANALYSIS  ON  NECHANlCAL  rrorEPTlES  OE 
rrrvLLiUN  tubing  io/s/to 

»TB  AIN-MARDBNING  RVrONEWT  OE  M'AEH  STAINLESS  STEEL, 

rHorerriEs.  enysical  NCTALLuror  i/H/u 

5TRAIN-MAROENINO  EROrerTIES  OE  AZOS  STEEL  M/Z3/T0 

strength  and  EATIOUE  fROrERTieS  or  notched  and  UNNOTCHEO 

STEELS  12/1/TO 

STRENGTH  rROrrRTlES  AFTER  RAElD  HKATINQ  OE  ALUNI  NU«4. 
N4GNESIUN.  TITANIUN,  A«0  STAINLESS  STEEL  ALLOYS 
I I / 3Q/10 

STRESS  RuETURE  EROEERTIES  OF  IN'13R  N|CkEL*RASE  ALLOY 
1 /t  /I  I 

>l«fNS-RurTllRr  AND  YIELD-STRENGTH  EROEERTIKS  OF  HAYNES 
STELLITE  ALIA)Y  3L  NlCKEL‘RASfe  ALLOY  Z/lS/Tl 


TMERNAL  EKEANSION  FROEERT I ES  OE  TI-AAL-4V  TITANIUN  ALLOY 
10/S/TO 

THERN4L  EYEANSION  EROEERTIES  OE  TYEE  440  C 

stainless  steel  IO/S/TO 

THERNOEHySICAL  EROEERTIES  OE  NICKEL  ALUNINIDE  W/O/TS 

THERNnrHVSiCAL  AND  NECHANICAL  EROEERTIES  OE  TOO!  ALUN|N(>N 
T /20  /T  1 

TITANIUN  EROEERTIES.  SECONDARY  fARHlCATION  AND 
FROCESSINC  4/23/TI-C 

TORSIONAL  STRENGTH  EROEERTIES  OF  H I GH- STREnCT H STKEI^ 
2/2S/TI 

TORSIONAL  NOOULUS  OF  RtiETURE  OF  TI-SAL-4V  AND  TI-3AL-2  *>V 
TITANIUN  ALLOYS,  EROEERTIES  II/2S/T0 

TRANSVERSE  STRENGTH  EROEERTIES  OF  BORON- ALUM I NUN 
CONEOSITES  1/15/TI 

TRUE  STRESS-TRUE  STRAIN  OF  AlSt  304  STAINLESS  STEF.L, 
EROFERTieS  - S/O/Tt 

TRUE  STRESS  STRAIN  CURVES  FOR  TOT5-TT3  ALUNINUH  AU-Oy 
forgings.  EROEERTIES  3/22/TI 

USAGE  OF  ALUHI NUN- BORON  ALLOYS  10/1  S/TO 

USES  AND  EROEERTIES  OF  VARIOUS  ALUNINUN  ALLOYS 
1/27/71 

VARIATIONS  IN  T l-S AL* I NO- 1 V TITANIUN  ALLOY  ALLORAHLES. 
EROEERTIES  3/IO/Tl 

VELOCITY  or  SOUND  |N  TI-SAL-4V  TITANIUM  ALI^OY. 

EROEERTIES  T/S/TI 

RELD-HEEAIR  EROEERTIES  OF  CAST  STMNLESS  STEELS. 

JOINING  II/A/TO 

EROEERTIES. 

BERYLLIUM  USAGE.  EROEERTIES.  AND  FAHN | CAT  ION 
10/20/T0-C 

FABRICATION,  EROEERTIES.  AND  CONE  AT  1 B1 LltY  OF  EORIHjS 
TITANIUM  FOR  SURGICAL  IMPLANTS.  CORROSION  S/2S/71-C 


MRF.SS*  STRAIN  CURVES  OF  NICkEL-BA^B  ALLOYS  AND 
stainless  STEEL,  EROEERTIES  IZ/ZI/TO 

stress-strain  OIA'IRANOF  TYEL  304  STAINLESS  STEEL. 
EROENNTIfeS  Z/»/T} 

STRESN-^YRAIN  EROEERTIES  OE  ALI^Y  T 1 R N|CNKL-BASE.  ALLOY 
T/20/TI 


STRESS-STRAIN  EROEERTIES  Of  Cir>3  LOIA'NRI  UN  ALLOY 
t I /40  /TO 


ETREs  N'STR  A»  A riRtAES  EOR  l>)R'AU/)Y  STEFI>. 

HIOH'STRrNtilM  *-TE.tLS,  EN(.»-*RT  I L>  3/2Y/7I 

MJHAArE  AND  «A»«HA»irAi  EROErRIlV-S  QA  STE.Ft.S  ENO^E^^*!.0  NY 
EtE.CTNiC  OINCMAHi.r  NAfHININw  S//E/7I 


NE.CHANICAL  EROEERTIES.  BR  I TT  LE*  DUCT  I LE  TRANSITION 
TLNEKRATURE.  EATlGoE  EROEERTIES.  AND 
HYDROGEN  STRESS  CRACKING  EROEERTIES  OF  HY-140 
HIGH-STRENGTH  STEEL  1/W/Tl 

EHYSICAL  Ne:TAI.U»RGY  . ER()EV;RT  I ES  . AND  AfEI.ICATIQN'*  OE 
NITINOL.  NiCKfcL-HAsB  ALLOY  1Z/1T/T0 

EROEERTIES.  FORGING  ERAmCE.S.  AND  I'SAGK  OF  I NCO  70A 
NICK  EL- BASE  ALI/1Y  I 1/11 /TO 

ERO.sTMfTIC  MATERIALS 

CORROSION  Of  TiTANliM  AND  TITKNioN  AI.IOYE  NIIH  l«>D« 
ELi'IDS.  EmOsIHETIL  NATrR|Ai>  l/ZA/Tl 

duality  control 


TANGENT  NOOULUS  AND  Curves  FOR  TYPE  YOA  STAINLEsN  STKLL, 
rnOEERT IBS  S/IO/T) 

YRNEVRATURF  vERSUN  yield  and  ultimate  strength  EROEERTIES 
or  IN-100  NICKEL-BASt  ALLOY  S/4S/11 

TENSILE  AND  FATIGUE  EROEERTIES  OF  tVEE.  400 
stainless  steel  11/2/TO 

TENNILB  yield  EROEERTIES  OE  TI-OAL-AV  TITANIUM  ALIXIY 
4/ZI/TI 

tensile,  shear,  and  eat  I Our  eroeebtihs  OE  e:lf.ctron- BE  AN 
• Ei.DEO  joints  of  4340  AND  4130  H I GM-ST Bf NOTH  STEELS 
4/IS/TI 

TENSION-TENSION  E4TIOUC  EROEKRTIES  OF  TYEE  30l 
STAINLESS  STEEL  I/IT/T1 

THrNNAI.  COEFVlCfENT  OF  BAEANSION  rUR  COLUNHtUN. 

Rllf»Sft«Y  IBS  4/tfO/TI 

THENNAI.  CONDUCTIVITY  OE  EOLY '‘RY  ST  AI.LI  NF  TlfNr.sTVN  AND 
SINGLE  crystal  tungsten.  EROEEHTIEn  S/IR/YI 


TRANNNISNION  Vt.E.(*TMON  nMROSOOEY  SluOir*.  OK  YOOI.  STE>I> 
UlfALItY  C(»NTROI.  //1/Tl 

USK  AND  capability  OF  THE  SCANNING  ELECTRON  N I r.MOsrjtRV. . 

Duality  conyrol  i/2T/ti 

QUALITY  CONTROL. 

FABRICATION,  OKFECT  DETKCTION,  UUALITY  rONTROL.  AND 
RKEAIR  standards  FOR  HONKYCONB  SAND4IC.H  STNULTkMES 
4/2R/TI 

RADI  AT  ION 

EFFECT  OE  RADIATION  ON  THE  EROEERTIES  <»F  NEri  A«>  AND 
alloys  S/t1/T1-C 

EAOIATION  OF  HN2IA  NADNKSIIIN  ALIOY  ttlNTAINlNC.  THORIUM 
3/ZY/Tl 

RADinr.MAEH|C  STANDARDS 

RADIO«1RAEHlC  STANDARDS  FOR  s UR  * Nl'NM  rA«>TlNG. 
N|rN»|*MAsr  AI.I/tY  ll/l/TO 


I 


I 


I 
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• «LI£Vt 

TouOH«rf»  ««io  c*«c«  o«o«TM  f«(i»ri»TirJ^  or 
. ftrr««CTOftV  tuots.  tiTiMU**. 

Ml  OH- rTHraiOTM  KTCrLl 
ll»ril4C10«lt  MrT4t 

rft«air«T)OM  or  nftm^rroHv  mrt4l  smubt  rtoDucrs 
mtr»»rTOftV  M«T4L& 

COATrO  lirrRACTOnv  mctaus.  COATIMCS  4/IT/TI 

Cf)*tiMO\  AMO  r«orr.RTir&  or  nrruACiORv  MrtALS  a/2W1i 

IOIM1M0  or  CRArHITr  to  Rr.rilACTOMt  *«rTAL.&, 
nisMMILAII  MATr.RIALS  itifU 


r AMii  C4T  lOM.  or.rr.cT  orirCTio*i,  ohalitv  com-thoi..  amd 
rrrAfP)  stawdaiios  ron  hom|{«co<«*i  »A«r»fCM  »TRMCti»irA 

A/7A/Y1 

ri«orHi(mo*i  or  titamium  samorich.  .lotMtMo  a/i2^vi 

SC4RXIM0  etrCHiOM  MicnObCOrr. 

U&e  4*((>  CArARILITT  Or  TMK  ftCAMMIMC  Cl.r.CTRO«  <41  CROSCOrf.. 
OUAL1TT  COMTROt 

scRAr 

uJiACr.  or  T1TA<<IU<4  ««CR4r 

usrs  or  ALLOn  ^Ter.L  srnAr  tnn% 

hCRAr  MATriMAI> 


MArmwiMG  or  nKmACToiiv  «4eT4i^.  secnvoAiiy  rA*Mi»rATio« 


1 DrRTiriCATio«  or  ^yst^ms  co«taimi«c  scnar  matkniai^ 

S/?0<T1 


MAtmiALS  roR  • I md-tummcl  STUDir?..  RerRAcroHY  nktals 
1 / 1 R/ll 

RRRrARATlOR  or  HCTA  TURC5TEM  T>rr  METASTARI.r.  VTAL, 
Rr.rRACTORY  <4RTAL5,  rORDER  MCTALLUROV  S^lA/Yl 

rRorr.RTies  or  thim  reerrctorv  metals  sheet  allots  at  hioh 
T EMrER  ATURES  S / ) • /) I 

Rr.rRACTORY  METAI^  EOR  USE  1M  HI  GH-TEMrER  ATURE  rROCESS  I HQ 
or  SIMOLE  CRYSTALS  10/2S/T0 

USE  or  Rr.rEACTORY  METALS  tM  A MITROOEM  ENV I R0«MC<«T . 
CORROSIOM  l/W/11 

USE  or  REERACTORY  METALS  FOR  LAME  riLAMB<nS  . S/2/11 

RrrRACrORT  metals. 

MACHMMMQ  or  RCrRACTORT  METALS.^  SECOMOART  EAIMMCATJOR 
I /R/II'C 

RE.IMrORrED  COMEOSITE  MATERIALS. 

RAIXISTIC  IMrACT  ErrsCTS  0« 

•riMroRCiD  OOMEOSITE  MATERIALS.  r I RER-REl NEORCBD  METALS 

S/IR/11 


SECOMDART  EABRICATION 

ADI ARETIC -SHEAR  OE  HI CH- STREMGTH  STEELS. 

SECONDARY  EABRICATION  2/24/11 

ANALYSIS  or  FLANGE  RUCKLIMG.  SECONDARY  FARM  I CAT  ION 
S/22/11 

CHEMICAL  milling  OF  TI*SAL-4V  TITANIUM  ALIOT. 

SECONDARY  FASRICATION  S/10/11 

COLO  STRENGTH  FORMING  RITH  INTERMEDIATE  AnneaI>  OF 
TI-SAL-4V  TITANIUM  ALLOY.  SECONOARt  FARRiCATION 
10/12/10 

eCM  or  TITANIUM  ALLOYS  AND  HIGH-STRENGTH  STKKIX. 
MACHINING.  SECONDARY  EABRICATION  S/24/11 

EDM  EROCBSS  OE  METALS,  SECONDARY  EABRICATION  J/M/TI 

erPECT  or  EDM  AND  ECM  ON  FATIGUE  AND  OTHER  MKCHANiCAI. 
EROFERTieS  OF  HI  OH- STR ENQTH  STEELS. 

SECONDARY  FABRICATION  2/21/TI 

EFFECT  OE  CHEMICAL  MILLING  ON  FATlGUF.  FROEERTIES  OF 
MACHINED  TI-AAL'4V  TITANIUM  ALLOY.  SECONDARY  FABRICATION 
1/2A/1I 


RELAIAY ION 


RFLAAATION  of  NICaFL'  and  cobalt* base  SUFFRAMiOYS, 
FMvMCAL  MrTALLiiRCT  1/21/11 

REF  AIR 


fainiicaiion.  defect  detection. 
HFFAIR  standards  for  honeycomb 
4/iR/n 


duality  control,  and 
SANONICh  structures 


effect  of  electrolyte  TVEE  in  ECM  AND  EDM  ON  MiRFACF 
FINISH  OF  MATERIALS.  SECONDARY  FABRICATION  I2/I0/1B 

ELECTRICOISCHARCE  MACHINI NC.  SECONDARY  FAHRlCATION 
4/A/1I 

ELECTROCHEMICAL  MILLING  OF  COMMCRCIALLY  EuRE  TiT4N|t/M 
SHEET.  SECONDARY  FABRICATION  12/23/10 

ELECTROCHEMICAL  METAL  REMOVAL  METHODS  AND  THEIR  EFFrCT  ON 
FROEERTIES  OE  METALS.  SECONDARY  FABRICATION  3/11<T| 


RHENIUM 

ElflURE  USES  OF  COLUMBIU**.  TANTALUM,  AND  RHPNIt/M 
I /0/1I 

RMODIUM 


ELECTROCHEMICAL  MACHINING.  SECONDARY  FABRICATION 
I I /I0/1P  C 

ELECTROCHEMICAL  MACHINING  OF  TITANIuM  ALLOYS. 
SECONDARY  FABRICATION  11/30/10 


F.EErn  OE  A hydrogen  environment  on  rhodium.  CORROSION  F LECTROHYOH  AlJLI  C FORMING  F.OUl  RM»- NT  . 

2/23/11  SECONDARY  FABRICATION  3*1/11 


RIVFT 

•IRE  AND  RIVET  IMSEBCTION  INFORMATION  2/2A/1l*C 

RlfSSIAN 

COMEOMTION  or  RUSSIAN  TITANIUM  ALIOYS  A/IT/11 

Russian  Ai.iiivs 

C/X4FOS ITIONS  OF  AMERICAN  FOUlVALENiS  OE  RUSM  AN  ALLOYS 
I /2S/11 

iDNNTIEirAT  ION  OF  RunS|AN  ALtOVS  AIlH  AMVAlCAN 
FAMil  VALENT  S A / I 1 / II 

• t/lMrNlu« 

Grvsl  . AVAILARILITY.  and  FROEF.RTIES  of  «UTmvnU*M 
2/2A/11 

NAV'FT*  FRAmCr.A 

«ArKTY  FRAr^lCES  EtM  HANDLING  TD  N | CN  A L*  < MNr<M»  uM . 
NirNEL-*MASF  AMOY  T/2/TI 

SANdNK  M 


FTCMANTS  AND  OEERATING  CONDITIONS  FCm  CHrMlf.Al.  MH.l.tNi;  OE 

TiTaniiim  alioys.  secondary  fabrication  3/le/1l 

FTCHtNG  AND  rHEMlCAL  MACHINING  OE  l/U:»AM/)Y. 

SrCONDAHY  FABRICATION.  SURFACE  TRLATMFNTs. 

BERYLLIUM  ALLOY  11/24/10 

fabrication  and  EROrrsSING  Of  TITANIUM. 

SECONDARY  FABRICATION  2/3/1|*r. 

FATlClH'  ERnrFRTIF;>  OF  Tl*AAL*4V  TITANIUM  FYINGINGn  TMAT 
HAVE  BERN  FIFCTRIC  DiSCHARGF:  MACHINF.I). 
saOonoary  fabrication  i/it/ii 

Fl.AM>  ri/TT|Nr,  OF  1|'»AI.*4V  titanium  ALIOY. 

SrCONDARY  FABRICATION  S/lR/Tl 

ArtWNABlI.lTY  AND  NRLDAHII.ITY  OF  TD  N | CREL*  ChhOM  | liM 
NlCRFL'IIASr  Al.mv.  SErONOARY  FARRICATION,  lOININr, 
S/24/11 

VORMABI  LITY  . MACHISINl.  AND  HFAT  TREATMENT  OF  AM4IYN  IN 
The  NiMONir  N|CNEt.->HANF  NRMIES.  SE.mNDAHY  FAHNICAIION. 
EMYMCAl.  N4ETAI.UHIIJY  l/R/Tl 

VOMNING  AND  lOINING  OF  ODTA'Kt*  1 ANT  Al.fN  AND  <'*I/NY 
tAMt*MBI«*M  AlliYYN.  NECONDAMY  VAMMIYATlON  1#1#T| 


i 


roaoivQ  rBOCV»t^i«0  or 

rrm«i04ii«  r4MiiC4Tlo«i 

ro««i«n  4«n  raoCKfttloO  or  Y|T*«U>N. 

»KCO«rr>*«T  r«iyi)C4TiO« 

or  «IC«Rt*ft4Sr  ALLOY  SMCCT.  SRCOADADY  r4IMIlCATI0«l 


fti<4ULT4*«rouft  A01N0  AAO  roimi«o  or  aliova, 

Sr.CO«<0AHY  rAMlCATlOA  l/»/YI 

AouHCRS  or  LuMifCA«rr$  AuitARur  roA  usr  im  hot  ror««i*ic  nr 

TITANIUM.  6CCONDAKV  rAMIICATlON  S/ft/TI 

ftriWHINO  LUfMICANTS.  SRCONDAM  rAHRlCATION  «^7^Y1>C 


rOAMINO  or  Tt'tAL-AV  titanium.  SeOONOAAT  rAMMlCATlON. 
RMVAICAL  MrTALLUAOY  12/4/70 


STRAIN  SOrTANINO  RRSULTINO  FROM  SRAOINQ. 
SrCONDART  rAMICATION  )/1/7l 


rORMlNO  or  TUNOSTON  AND  MOUVROrNim, 
srCCNDARY  rARRICATION  7/0/71-C 


TFMrrRATURCS  AND  rROCROURC  rOR  MOl  rORMINQ  TI>SAL*2  SS« 
titanium  ALLOT,  Sr.CONOART  rAHRlCATION  J/S/71 


rORMlNOOr  TITANIi»M.  SRCONDARY  rAHRlCATION  4/0/71 

forming  or  titanium.  SRCONDARY  FAHRICATtON 
I I /I0/10*C 

MiOM'TrMrRNATiiRr.  rRorr.RTiKS  or  titanium. 

SrCONDARY  rARRICATION  M/IO/70'C 

mot  r-ORMINC  or  TI -OAL' 2SN- 47R- 2MD.  tl-rAL'4V.  AND 
Tt>AAL-I.SSN  TITANIUM  ALLOYS.  SRCONDART  RARRICATION 
I /4/Tl 


TMr  ORRSSINQ  or  HRLICAL  FORMS  ON  CRINDINO  NHRRLS  RITH 
DIAMOND  nRR.SSKRS.  SFCOnDART  RARRICATION  Wlt/TI 


TMRHMOMF.CMANl  CAL  TRFATMRNTS  Of  Mfrt  ALS  . 
SeCONDAMY  RARRICATION  3/IR/Tl 


TITANIUM  FROFR.RTir.S  , SRCONDART  RARRICATION  AND 
FROCKS S I NO  4/23/71-C 


TITANIUM  •RLDINC.  RORMING,  AND  MACHININO. 
SRCONDART  RAMICATION,  JOINING  A/23/H-C 


INDUSTRIAL  CARARILITIKS  FOR  FRODUCTION  OF  LARQC 
SFINNIMQS.  ftICDNDART  FAMICATION  W2R/7I-C 


MACK'IMAtlLITT  and  forming  OR  I NCONCC  7R« 

NlCNRL-HASt  ALU>T,  SECONDARY  FAMICATION 


TITANIUM  MACHINING.  SRCONDART  RAMICATION  J/I2/7|>C 

• ELDING  AND  machining  OR  RORON  COMROSITRS.  .IOINInO. 
SECONDARY  FAMICATION.  Rf  BRR-REl  NFORCED  METALS 
4/a/TI 


•••CHIMING  OR  SURERALLOTS.  SR.CONOART  RAMICATION 
S/7/71 


MACHINING  OR  RERRACTORT  METALS.  SECONDARY  RAMICATION 
A/IS/TI>C 


SR.COMDARV  RAMICATION. 

RRORBMTIES,  SR.CONOART  RAMICATION.  MACHINING.  AND  HEAT 
TREATMENT  OR  TITANIUM  ALLOTS.  PHYSICAL  METALLURGY 
4/12/Tt-C 


MACHINING  AMO  FORMING  OR  TITANIUM.  SECONDARY  RAMICATION 
S/t4/1l>C 

MACHINING  OR  SURERALLOYS,  SECONDARY  RAMICATION 
7/IS/f  I 

MACHINING  AMD  FORMING  OF  TITANIUM,  SECONDARY  FAMICATION 
S/2R/YI-C 

MACHINING  OR  titanium.  SEOOMOARY  RAMICATION 
1/R/7I-C 


SELECTION.  RAMICATION.  AND  RROCESSINQ  OR  TITANIUM 
ALLOYS  2/1T/-C 


SHOT  REENBO 


I DENT  IRI  CAT  ION  OR  PLASTIC  DEFORMATION  IN  SNOT  RER.NCO 
ALUMINUM  70TS>T72  S/t/Tl 


SHOT  RER.NINO 


MACHINING  OR  TITANIUM.  SECONDARY  RAMICATION 
T/2)/TI>C 


CAST  STR.BL  VS  STAINLESS  STKRL  SHOT  FOR  RIFNINC  STF.F.L  AND 
ALUMINUM  ALLOYS,  SNOT  FKBNING  12/22/70 


MACHINING  AMD  FORMING  OF  TITANIUM.  SR.CONDARY  FABRICATION 
1/21 /TI>C 

MACHINING  OR  REFRACTORY  METALS.  SECONDARY  FAMICATION 
I /A/Tl-C 

machining  OF  ALLOY  7IR  NICaEL*BASF.  AI.IOY  . 

SRGONDARY  RAMICATION  lO/t/70'C 

MACHINING  OR  titanium.  SRCONDARV  RAMICATION 
II/2Y/Y0-C  I UNITED  AIRCRAFT  CORPORATION.  FRATT  • 
•HITNK«  DIVISION.  IVCST  PALM  REACH,  FLORIDA!.  MECHANICAL 
AND  RAltOUR  PROPERTIES  OF  CAST  INODNEL  TIO 
NIC«EL*NASE  alloy  >1/20/10 

•■ArHININC  OF  TITANIUM  AND  ALUMINUM  rORGINC.A. 

SrCONDANV  FAMICATION  O/T/11 

MACHINING  or  titanium,  secondary  ramication 

I /7S/1I>C 

MACHINING  OR  OAAC  HIOH-STNRNGTm  sTErc. 
nfCONOARV  FAMICATION  IO/W/10 


COMRARATIVE  INFORMATION  ON  THE  FFrECT  OF  SHOT  FEENING  ON 

MEAT  TREATED  TITANIUM  ALLOY  Tl-AAL-AV.  COATINGS 

O/t/71 

EFFECT  OF  SHOT  FCRNINC  ON  THE  STRESS - CORROM ON  AND 
FATIGUE  RRORERTieS  OF  ALUMINUM  ALIOYS  4/1/11 

EFFECT  OF  SHOT  REENING  ON  THE  FATIGUE  RROFERTIES  OF 
TI'OAL'AV  AND  T 1 > 0 AL' 0 V' 2S  N TITANIUM  ALIi)YS  A/20/11 

SHOT  REENINO  or  titanium  11/10/70 

SHOT'REEN  FORMING 

SHOT‘RERN  FOHMINC  OF  TITANIUM  AND  OTHER  ME1 Al> 

I I / I 0/70 


SHOT*  FEF.NI  NO 


SHOT-FEENING  PRIOR  TO  ANOOIRING  OF  707S  ALUMINUM  ALt2)Y 
4/2H/71 


SODIUM  COMRATIHILITY 


MACMINiaiG  OF  NICREL-  AND  OOHAL7>RASR.  ALIOVS. 
SECONDARY  FAMICATION  OF  SURERALLOYS  10/2/70 


SODIUM  COME AT  I Rl LITY . COttNOSlON  11/20/10 


MACHINING  or  TANTALUM.  SECONDARY  rAMlfATION 
10/12/tR 


SOLDERING  OF  TITANIUM  TO  ALUMINI.M.  lOININC.  A«IS/1I 


M4-TAL  FORMIMO.  SECONDARY  FAMICATION  2/1/11 


SOUND  DAMPING 


FNOFVRTlES.  SFOONDARY  FAMICATION.  MACHINING,  AND  MEAT 

TNFATMF<rT  or  titanm/m  alloys,  fhtsical  metallurgy 
•/>2/TI>C 

FROFFRTIKS.  machining.  •ELOINO.  AND  MtRMINC  OF 
TllANIUM.  lOININC.  SEOnNOANY  rARRICATION  J/2)/Tl'C 

Nrni»NOANY  FAMICATION  AND  JOINING  OF  TITANIUM  AM/)Y  S 
A/1/TI-C 


ClYFFER  • MANGANESE  FOR  USE  AS  SOUND  DAMPING  AFPI.I  «' AT  I ON«> 
2/11/71 

SOUND  SUPPRESSORS 

MECMANtCAL  FNOPERTIES  TESTING  AND  SONIC  PATKlUE  TESTING 
Ov  FFR^ORATEI)  SHEET  EALING  SANDAILM  MA7FRIAI.S. 

SOUND  SUEPRRSSORS  11/10/10 


1^»rj>NDARV  FAMICATION  AND  JOINING  Ol  TITAN|i«M 


^FlMTIlUS  AND  PNOCESSING  OF  TITANlim  POM  MEART'PAI.VP 
AFFLir.AI  IONS,  USE.  SECONDARY  F ANS  I CAT  ION  1/«0/1l 


industry  CAPABILITIFs  pflR  PNODuCTION  OP  TITANIUM 
AND  RIVETS  piMl  siMGICAl.  IMPIAST  APPI  I (' AY  I liNS  . suuMI'P 
I /I  I /T 1 'C 


f 
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e»  mOH  rimiTt  Tn«otu« 

o*  su^^Lt  roil  THCB«ancourt«  •mr  *<»o  •CCfis'io*  i f!9> 

Ml 

or  T)T4*iiu««  4tun  ftimr  ro«  aim  rorci 

rrOtRCT  YMO/YI-C 

nnvraditrwY  mocu«R*«r*iT  frouncr.s  amd  Coxtaaci  aaaads 

AOlAlfirS  or  MIOH'OUALITV  1|>AAU'AV  TITAivIUM  alloy  rOAOKA 
J/li/tl 

Ar AAA  I AC 

srAAklAG  rAOALR«4  IA  T1TAA|U*«,  CAV  I AOA««rNT  AL  CrrF.CTS 
1 /Z  W9I 

^recl r I tat ioaa 

Allot  CX>««ro5mOA!i  AND  Sf  ecl  rt  CAT  lOAS  3/IA/tl-C 

AI.LOV  DKMOAATtOAS  AAQ  Sf  CCl  r | CAT  I OAS  l/»/Tl>C 

ASTA  SAECiriCATlOAS  OA  TtTAAlOH  AAO  RTAIAUESS  STRCL 
»t«ClCAl.  I*«PLAAT  AATRRIAL5  A/Z2/TI 

RouAces  or  srcciriCATiOAS  and  rAorcATits  or  nktaus 
w/ie/ie>c 

^rrcirtCATiOAS  roA  titanium  4wd  stainless  steel 

riTAuSIONS  2^1I/Tt 

srrciriCATiOAs  and  staadaads  or  allots  a/i/ti-c 

TITANlim  rASTEACA  SABCt r I CAT  IONS  AAO  AAOCKSSIAO 
k/2Z/11>C 

TiTANiuN  sreciriCATioAs  t/t/Ti>c 

ARLD  AAOCESS  SARCl r I CAT  IONS . JOINING  1/13/TI 

SPIDAIAQ 

rrrr.cT  or  sriAAiAC  veasus  roAciAC  on  the  paopraties  or 
t»«N«OIAC  STEELS  I/IS/T1 

SriAAIAQ  I.UAAICAATS.  SECOADAAt  FAMlCATlOA  S/T/TI-C 

SriAAIAC  NAAUr ACTUNRAS 

8PIANIAC  NAAUr«CTlNIEAS  Or  ALUNI NUN  2014  AAO  2219 
lO/l  /TO 


At ALIOOAArMI C lArOAAATlOA  ORALIaQ  AITH  NATAL  INPlAATS  AAO 
AID- NRDI  CAL  NAtfA  I ALS  . ATAIALESA  STAP.L,  TITAAION. 
COAALT-AASA  ALIOtS  12/IS/TO 

ANA7.IAC  AN3S0  STAINLESS  STEEL  AAQ  ALLOT  TIP 
niCaRL'AASA  allot.  JOINIAC  12/21/TO 

CAPARIL1TIES  rOA  COrtTAUOlNO  NINrTAt.LIC  TUNIAfi  roA 
OUA-NAAARL  APPLICATION,  PAINAAT  P AAA  I CAT  I ON . 

stainless  STERL  12/11/TO 

CMAOAiUN  PLATING  OP  AN  OVPASIZP  HOLE  DA  I LLEO  INTO  A 
I1-4PH  5TA:nlRSS  STKEL  INvesTNPAT  CASTING.  COAT1NQ4 
2/2/TI 

COErriClRAt  Or  PAICTION  op  |T-4PM  STA|NLE'*S  steal  AITH 
VAMIOUS  NATERIALS.  PMOPRATIES  12/10/T0 

COEPPICIENTS  or  PAICTION  OP  TTPR  302  STAINLESS  STEEL. 
PROPEAT  I RS  12/10/70 

CONP  ATI  HI  LITT  OP  ALUN1  NUN  AND  STAINLESS  STEEL  ALI/lTS  IN 
HCI , HHR,  AND  KP  CASES.  COAAOSION  12/9/70 

CONP AT  I HI LITT  OP  L10U10  SODIUN  AND  NAA  AlTH  TTPE  310 
stainless  steel.  COAAOSION  4/19/71 

CONNATI AIL1TT  AND  AELOI NG  UP  A-2P6  STAINLESS  STEEL. 
COAAOSION.  JOINING  I1/20/T0-C 

conpatibilitt  op  A'2po  stainless  steel  in  HtDAOQEN. 

COAAOSION  0/17/71 

CONPAESSIVR  YIELD  STAENCTM  PAOPF.ATIES  OP  TYPE  304 
stainless  STEEL  SHEET  10/7/70 

CONPRESSIVB  YIELD  AND  CONPAESSIVR  Ut.TINATE  STRESS 
PAOPEATIES  OP  TYPE  304  STAINLESS  STEEL  0/30/71 

CONTROL  OP  TITANIUN  AND  PERR1TR  STRINGERS  IN  TYPE  321 
stainless  steel.  NELTINQ  and  CASTING  11/23/70 

CORROSION  OP  IT-TPH  STAINLESS  STEEL  COIL  SPRINGS 
12/31/70 

CORROSION  OP  TYPE  310  STAINLESS  STERL  |N  ALUNI  NuN 
CMUDAIDR  12/0/70 

CORROSION  AND  STRESS  CORROSION  OP  I7-4PH  ST  A I NLES  S . STP:RL 
IN  SALT  RATER  S/S/Tl 

CORROSION  IN  AN  external  H-S2  PART  OP  17-APM 
stainless  steel  EXPOSED  To  I.l/HRICANT  4/1/71 

CORROSION  OP  PHI3-PNO  stainless  STEEL  3/1/71 


i 

i 
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SPINNINGS 

INOU5TRIAL  CAPARILITIRS  POR  PRODliCTION  OP  LARGE 
SFINNINOS,  SRCONDAR7  PABRICATION  |/2S/7I>C 

SrOT-RELOED  STRUCT  LUES 

lOPNTIPtCATION  or  military  systems  using  T1-0AL'AV 
titanium  in  SrOT'RRLDED  STRUCTURES.  JOINING  12/11/70 

orRiHO  ArrLiCATiONS 

TITANIUM  ALLOYS  USED  IN  SPRING  APPLICATIONS  3/3/71 

SPRING  MATERIAL 

USE  or  INOONEL  AS  A Ml CH-TPMPEN AT URE  SPRING  MATERIAL. 
RICAEL*RA5E  ALLOT  0/1S/71 

OPRINGO 


CORROSION  or  TYPES  304  AND  319  STAINLESS  STEEL  |N  LIOOIO. 
SODIUM  11/25/70 

CORROSION  AND  COMPATIBILITY  OY  COLD  »ORK  TYPE  3l9 

stainless  steel  3/I/TI-C 

CRACKINQ  IN  RELOS  OP  A299  STAINLESS  STEEL,  JOINING 
9/30/71 

CREEP  AND  PATIOUE  PROPERTIES  04  I7-4PH  STAINLESS  STP.P.L 
4 / I 3 /T1 

CREEP  PROPERTIES  OF  TYPE  319  STAINiESS  STEEL  AND  I ni;Onm. 
719  NICKEL'BASE  alloy  |N  SODIUM  AND  NAR  A/19/11 


CREEP  RUPTURE  PROPERTIES  OP  TYPE  304L  STAINLESS  STEEL 
2/1/71 

CRYOGENIC  PROPERTIES  04  17-APM  STAISI.PSR  STEEL 
J/19/TI 


PNBR  ITTLEMPNT  OP  T I ~ 1 3 V' 1 I CR>  3 AL  TITANIUM  RJRP.  SPRINGS. 
CORROSION  12/21/70 

PNOPERTlES  AND  USAGE  OP  N4RACINC  STP.EL  SPRINGS 
2/R/7I 

STAINLESS 

COMPATIBILITY  04  COPPER.  STAINLESS  STP.4.L.  AND  AUrMINuM 
IN  DPtONiZEO  RATPR.  CC>RRO.*-ION  1/20/71 

Pl.PVATEO  TEMPPRATuRR  PROPERTIES  OP  TYPE  347  STAINLESS 
STEEL  PMPn  A/I/71 

«7A|NLPSS  STEBl 

A«7N  NPEC14  ICAT  fON>  ON  TITANM/M  AND  STAINI.EHR  STPPI. 
•tIAiUlCAL  IMPLANT  NATERlALlt  R/22/TI 

N4AAING  tH.TiNATR  STRPNQTH  PMOP4.MTIES  04  If-APM 
MAtNl.P*S  >1PM.  9/19/7  1 


CRTOGPNIC  PROPERTIES  04*  I7>APH  STAIN|.KS>  STEEL  9/2/71 

designations  op  C-ASS  PRPXIPITATION  MAHDPNING 
stainless  STKEL  11/4/TO 


ni44j/S|ON  04  NPl.ll/N  THNOI/CH  I7-4PH  STAINLESS  STEEL 
4/13/71 

Dl4Pt?MON  NELDInG  op  IMPUMP  ONAPMIT4.  TO  A 
NICAEI.-RAS4  ALI/>Y  f>N  STAINLESS  STEEL.  JOINING 
A/2S/11 

niPursiON  NATES  OP  MELIIHI  IN  STAINLESS  STEEL.  AI4/NINIP4, 
AND  TITANIUM  J/22/TI 

PPPprr  OP  MOLTEN  SALT  ON  AlftTPNlTlC  STAINLESS  ST  PPL. 
COMNtislON  T/l/71 

A4PH7T  04  MYDHO«iPN  ON  PROPPNTIPS  |I4  N I I'N  4 «.•  MA^  P AMIIY^ 
AND  STAINLESS  STEEL.  CTlMNOSIOS  |/|S/tl 


A-31 


i 


! 

I ■ 

! 

1 

T 

I 

1 

1 

! 

1 

1 

] 

i 

1 

] 

1 

] 

1 

I. 

I 

1 


rrrrrr  THr.  CoiMin«>io*i  n»  ir»r>T 

9<tviao««»KT  or  Tvrr  st4i«il»!SS  &irrt.  CMi«o4io«i 


99W9r^%  or  MiOH-sTAftMi  nor  o«i  r«oM(Hiir>  or  Ttrr  )o« 
rT4l«t.R!V»  ATItr.L  4>mr4LIO  rt.4TV. 

n rct*o»  fir4««  4r.i.oi**o  or  Ytrr  Si4  5i4i»ii.rs&  ^Trrl.  4«n 
|«irotirL  Tl4  ■llC4Kt.-ll4Sr.  4LIZ>t.  .iomixo  4/I&/T1 

ri.rrr«o«' nr4i«  •rloihq  or  it*«rN  !(i4i*ttess  sir.tL,  JOi*n«fC 
1 /*•/»! 

ri.rcHiON- nr4««  •r.i.ni«io  or  TiT4*iiu<«.  4Ia*««i  4*<d  rn 

^T4l«l.r&s  ioi«ii«c  ii/ii/io 

r4Tici)r  rftorr.fiT  ir.s  or  M-«rH  sT4i«Lr.S5  ^tkel  v/wti 

»4itawr  rporruTir^  or  Ttrr  3r»  sT4i*»Lr.ss  Mr.CL 
• M.r>rn  ttmiivo  ii/i3/to 

r4Tir.u*  rNorrKTir.s  or  Ttrr  3tt  sT4iN».rss  steel  joints 

AW47SD  4ITH  r?4U*irN|  M 4Z I NG  4LL03 . JOINING  3/14/71 

r4Tir.uE  ritorrHTirs  or  ti*44l*«v  tiT4niun  4no  rHi«>rNO. 

««in  4N-3SS  ST41NLESS  STEEL  SHEET  M4TERI4L  1/lt/ll 

»4TlGOr  MOrEHTIES  OE  TI-34L>2  SV  TIT4N|L*N  4N0  TVEE  304 
ST4INLESS  steel  TUBING  l/O/ll 

r4TlGllE  EROEEIITIES  OE  4NNE4LED  T I - 3 4L- 2 . S V TIT4NIUN  4N0 
Tvrr  304  ST4INLESS  STEEL  l/t/TI 

r4TiGUE  morERTies  or  type  347  st4|nless  steel 

10/21 /TO 

r4TlGUE  rPOrmTlES  or  ALMNINUN  4LU)yS  4N0  EH-13-*40 
ST4INLESS  STEEL  1/22/71 

rOTlGUE  LI  EE  OE  l7-4rM  ST41NLESS  STEEL  NNOUGMT  ERODUCT 
1/11/71 

E4TICUE  PROPERTIES  OE  PM14-0  4ND  PH13'»  ST4INLESS  STEEL 
12/14/70 

riLLER  NET4LS  EOR  BR 42 1 NC  TYPE  314  ST4|NLESS  STEEL, 
lOtNINQ  3/1P/T1 

EORN4TION  or  T1T4NIUN  C4RBIDE5,  NITRIOES.  4ND 
r4RRDNITR| DKS  4S  PREC1PIT4TES  IN  TYPE  321 
ST4INI.ESS  STEEL.  PHYSIC4L  HET4LLURGY  4/1/71 

roNNINO  or  4200  ST4INLESS  STEEL  IC/B/70-C 

rR4rTUHE  toughness  PROPERTIES  OE  4tSI  TYPE  N'11 
high-strength  steel  4ND  PH13-PHO  ST41NLESS  STEEL 
3/1/71 

rM4CTiiRE  TOUGHNESS  4ND  STRESS  CORROSION  PROPERTIES  OE 
IS-SEH  ST4INI.ESS  STEEL  1/20/71 

GEI.DING  or  SH4LL  Dt  4HCT  ER  - TH I N N4LL  ST4INLESS  STEEL 
Turing,  joining  4/s/ti 

HE4T  TRE4THENT  Or  TYPE  403  ST4INLESS  STEEL  4NO  TIT4N|UN. 
PHYSIC4L  HEI 4LLURGV  S/S-Tt 

HYDROGEN  ENNMITTl.KHrNT  OE  I7-4PH  ST4|Nl.E.SS  STE.EIL. 
rjIRROMON  4/14/71 

HYOROCPN  rHNRITTLPHENT  OE  EHM-4ND  ST4INIESS  STEEL  WILTS 
IN  4LUHINUN  EL4NOES,  CORROSION  3M/7I  ST 

IORNTIEIC4TION  OE  17  4EH  ST4INLES1  S1EEL  S1Nr^^  CORROSION 
RESE4RCH  B/4/tl-C 

I04NTIEIC4T10N  or  4N  4USTENITIC  STAINLESS  M».EL 
a)NT4|N|NC  COIAH4RIUH  3/10/71 

ST 

inrsCT  PILING  RNO  MTfMOSTRTiC  E«TRUSf*>-  /*E  4l.tH4tNt«4. 

HILO  STEEL.  SNO  ST4INLESS  STEEL  l/P/tt 

»J»*-rYGLt  E4TIGOE  EROrERTirs  OP  |7  4EH  M4tNLPN*>  Mm 
l#23/7| 

i04-rYCi.r.  hiGh-stness  estiguE  EMorrRTir.s  o»  Tye»  so« 

N14INI.SNS  STrrL  12/10/70 

««G«OlC  PERNT  4R|  1.11  Y or  TfPr  4«0  SlSINiP.SS  MrrL. 

HNOrrRT lES  4/P/7I 

htthuds  or  roRMNC  Tvrr  447  s1«ini.e*ss  mm.l  into  vsi.Yr 

NM4r»».  ERIH4RY  r4RR|C41lON  lO/IJMS 

rNor»MTir«  or  «*j«4  sT4ini.eps  sim  ir«3i'70 

r«Mir»HTl»^  l»r  4-2»4  ST4IN«>n%  Nt»ri  •♦4»/Tl 

RiMi«>»«fY  4Nn  4Rr>»»iiH«i«iG  or  Typ*  *tt  M4iN*4<k^  NTm 
14  « I /to 


rRnrrsTiES  4nd  poroinq  rRocrouMp.  op  phis-pho 
ST4INLPSS  S1EEL.  PRIH4RY  P4RRIC4TION  1/21/Tl 

PROPERTIES  or  TYPE  444  ST4INLP.SS  STEEL  EOR  REEMrSTtON  |N 
LIQUID  HTDROOEN  1/21/Tl 

EROPERTIES  or  C4REENTE.R  CUSTOH  4SS  ST4|NLESS  STEEL 
1 / I 2 /T  I -C 

PROEERTlfS  or  CRMPENTER  20  ST4INLESS  STEEL  3/2S/TI 

SOLDERING  or  r4LL4DlUH-SlLVrR  4LU0Y  TO  8T41NLESS  STREL. 
JOINING  4/17/71 

srrciriC4TioNS  eom  titrniun  rnd  strinless  steel 

K4TRUS IONS  2/11  / 7 1 

ST4INLESS  STEEL  CORROSION  |N  N4R|NE  ENVIRONMENT 

I 1/24/70 

ST4|NL»:SS  STEEL  4LIOV  EOR  USE  In  A CORROSIVE  ruRvACE 
ENVIRONMENT.  CORROSION  10/24/70 

STRENGTH  PROPERTIES  4ETER  R 4P I D HEATING  OE  RLUHI NUH. 
MAGNESn>H.  TIT4NIUH.  4ND  ST4INI.ESS  STEEL  4LL0YS 

I I /30/T0 

STRESS- CORROS ION  CR4C41NG  OE  TYPE  410  STAINLESS  STEEL  IN 
NITROCEN-TETROVIDE  4ND  4ER02INE  SO.  CORROSION  T/I4/TI 

STRESS-CORROSION  CRRCRINC  OE  A244  ST41NLCSS  STEEL. 
CORROSION  2/2/71 

STRE.SS- CORROSION  CR4CNING  OE  17-4PH  ST4INLESS  STEEL. 
CORROSION  4/1/TI 

STRESS-STR4I N QI4GRAH  OE  TYPE  304  ST4|NLCSS  STEEL. 
EROPERTIES  2/0/Tl 

STRESS-STR4IN  CURVES  OE  NICREL-H4SE  ALLOYS  4NQ 
ST4INLESS  STEEL.  PROPERTIES  12/2W70 

T4NGENT  HODULUS  4Nf)  CURVES  EOR  TYPE  304  ST4INLESS  STEEL. 
PROPERTIES  S/10/TI 

TENSILE  4ND  P4T10UE  PROPERTIES  OE  TYPE  400 
ST4INLESS  STEEL  11/2/TO 

TENSION-TENSION  E4TICUE  PROPERTIES  OE  TYPE  301 
ST4INLESS  STEEL  3/17/T1 

THERH4L  CONDUCTIVITY  PROPERTIES  OE  TYPE  304 
ST4INLESS  STEEL  12/17/70 

THERH4L  EYP4NS10N  PROPERTIES  OP  TYPE  440  C 
ST4INLESS  STEEL  10/0/70 

ULTR4SONIC  STRESS  RELIEVING  Or  PRESS-DR4NN 

ST4INLESS  STEEL  SHBLUS,  EHYSIC4L  HET4LLURGY  4^3/71 

U S riOUIVALENT  OE  THE  EORBIGN  ALLOY  NS>30. 

ST4INLBSS  STEEL  12/2/TO 

•ELOlNOOr  4204  ST4INLESS  STEEL.  JOINING  12/1T/T0-r 

•ELDING  OE  Type  314  ST4INLKSS  STEEL  4ND  4130  MEEL. 
JOINING  11/24/70 

• M.OING  or  4204  ST  41  NlES*>  ^TEEL.  JOINING  I/I4/TI 

•INtfcSS  STEEL  SHEET 

GENPR4L  INVOPM4TION  ON  TI-44L-4V  TIT4NIOM  4<JJ)Y 
S/11/TI  I GENr'M4L  fLECIRlC  (OMP4n>.  « PH  I I.40VOH  I 4 , 
EENNSY  LV4N  I 4 I . DESIGN  4t.U'«4HLr^  rf»M  Nt'vTfNlTlC 
ST4INLESS  STEEL  SHEET.  PHOPr.HT  I LS  S/12/71 

4INLESS  STEEI> 

4MERIC4N  ruUtY4lENTS  Or  MUSM4N  M4INLP.SS  STKKI.N 
I /4/Tl 

4NA1.YSIN  OP  NITR  I c- HY  OHOr  |.(R)R  I r 4Cm  EirAt.ING  MI«ToNP> 
UNKO  EOR  TIT4NIIH*  4NQ  M4INI.KSS  MKEI>  4M/T| 

rr»«4E  AT  I HI  LIT  Y 0>  ST4INI.ESN  >TEKI>  IN  Cr>NT  A(*T  aiTH 
HVlaiAMNr  MYDMATr:,  roRMOMON  2/R/7I 

COMP  AT  I Ml  L1 1 Y ll»  MET  A*>  AIlH  M 1 OH  * EH  N<  M 4.  HYrMiMiYN. 
CIMRUMON.  NIC4EL-R4SE  AM/1VS.  MRINI.ENN  NTH»I> 

I /B/Y I 

OlYMPAT  mil.lTY  Or  MATERI4IA  I RED  HkmI  nG  N t T M | E - At' | n . 
ivmronion  cir  NTAiNi.rsN  Mrr.i>.  nm»pi-hav»  riijiy^.  anu 

«I.I<M|M|»M  A*IA/TI 

AND  NY«*><»«  ••«A»43tON  I** 

•>1A|N«»«.^  2*1/71 


/ 
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niwuftio«  nr>«nii>o  nr  4l«X)t»  to 

PT  41  «it.Raf»  ftTPriJ^.  JOIPIHO  MtZtf’IO 


inrwT)r)C4Tto«  or  4»7*4'4«»t  i>TKri, 


r.pritrT  or  ooLO  rLRTiRO  OR  tnr  r«Tiooe  rnorRiiTiRS  or 
»T«rut,  CO4TIR0S  $/t/ft 

rrrrCT  or  m i oh -Tr.*«r mature  treatherts  or  the  Coaaosior 

REA  IRT ARCH  ARD  OUCTitITT  Or  Ml  OH- CMROm UH 
RTAIRl.tRS  tTRIU5 

RrrrCT  or  meat  TREATMTRTS  or  THE  rEOrSET1E&  or  Tvres  410 

ARO  AOl  STAIRLESS  STEELS.  EMYSICAL  METALLUEOY 

sniMi 


lOERTinCATIOR  Or  ASHE  S A - I 0 T- OR  AOE  1 SI  EEi.  tO/lf/TO 

HfCHARICAL  rrOrEETIES  ARD  FEACTUhr  TOUGHRESS  0»  AMEALtOv  ^ 
sier.L  A/)/n 

rEoor  TESTiRO  or  ar  astm  ama  oeio  steel 

EEESSUEE  VESSEL.  H 1 OH- ST R ERGT H STEEL  I1/I4/T0 

SHEAE  TOESIORAL  r AT  I CUE  PEOFEETlES  OF  SZlOO  AEAEIRO 
STEEL  ll/ISMO 


rprrCT  or  hzs  arQ  Chi/)E|re  is  natural  CAS  or 

STAIRLESS  STEE|>.  COEEQSIOR  T/WTl 

EEOMOR  or  THE  TVER  >00  SERIES  STAIRLESS  STEELS  AND 
TI>AAL*AV  TlTARtUM  ALLOY  2/IZ/TI 

FATIOl^r  rROrrETIES  OF  TtFES  SZI  ARD  >04  STAIRLESS  STEELS 
TftZ/TI 


STRAIR-MAROfRIRC  rEOFERTlES  OF  AZPS  STEEL 
USES  or  ALI^V  STEEL  SCRAP  7/7/TI 


RELD1RC  or  HT-EO  STEEL,  .IOIRIRG 


AEL01RG  or  TYPE  31S  STAIRLESS  STEEL  ARD  4130  STEEL. 
JOI RING  II  /Z4/T0 


FERRITE  RAROIRC  IR  HARTFRSITlC  STAIRLESS  STEELS 
StiR.sr4>UERT  TO  MEAT  TREAtHKRT  IR  MARTENSITIC  STEELS. 
FMYSICAL  metallurgy  3/IO/Tl 

OERFRAL  IrEORMATIOR  ERECiriTATIOR  HARDENED 
STAIRLESS  STEELS  SMT/Tl 

NiON-VELOCITV  OEEOIIMATION  FROFERTlES  OE  STAIRLESS  STEELS 
X I /Z/10 

lOERTiriCATtOR  or  RORSTARDARO  AISl  STAIRLESS  STEELS 
10/2/10 

mACRETIC  FROreRTIES  OF  STAIRLESS  STEELS  4/R/1I-C 

MATERIALS  IR  MAR|RE  ATMOSEHERES . C0RR0510R  OF 
STAINLESS  STEELS  IZ/ZI/tO 

MECHARICAL  EROrERTlBS  AS  A EliRCTIOR  OF  HEAT  TREATMENT  AND 
TEST  TPMEERATURE  FOR  43<0  M I CM* STRENGTH  STEEL  AND  TYRE 
410  STAIRLESS  STEELS  10/ZI/10 

SELECTION  or  A SELLONS  MATERIAL  EYPOSEO  TO  SALT  RATER 
COMTAIRIRO  M2S.  CORROSION.  STAIRLESS  STEELS.  TITANIUM, 
AND  NICREL-SASE  ALLOTS  A/1/11 

STRESS  CORROSION  OF  AUSTENITIC  STAIRLESS  STEELS. 
CORROSION  S/R/lt 

RELOInG  or  AUSTENITIC  STAINLESS  STEELS.  JOINING 
T/1/11 


REARINC  ULTIMATE  AN©  YIELD  STRENGTH  FROFERTlES  OF  COR-TER 
STEELS  tWS/10 

rrrECT  or  high  strain-rate  liOAOiRC  or  the  MFCHARirAL 

FROFERTlES  OF  AIRCRAFT  STEELS.  TITANIUM.  AND  ALUMINUM 
ALLOYS  Z/2/11 

EFFECT  or  rOROSITY  ON  THE  EATICUE  4ND  CR EEr-RUFT  IW  E 
FRorr.HTiES  or  relds  im  lor*  alloy  steels  iz/ii/io 

HTDROCFN  embrittlement  OF  STEELS.  CORROSION 
1Z/23/10-C 

HYOROCEN  EMBRITTLEMENT  OF  STEELS  AND  ALUMINUM,  CORROSION 
4/22/11 

METHODS  OF  ESTIMATING  MICROFLARS  |N  HI QH- STR FROTH  OAAC 
STEELS  11/4/10 

FHOrERTIES  OF  STEELS  lO/P/10 

STRENGTH  ARD  FATIGUE  FROFERTlES  OF  NOTCHED  AND  UNNOTCMEO 
STEBI.S  12/7/10 

STRESS  CORROSION  OF  CARBON  STRUCTt>RAL  STEELS  IN  SEArATER. 

corrosion  2/2/11 

SUREACB  AND  MECHANICAL  FROFERTlES  OF  STEELS  FROCESSEO  Rt 
ELECTRIC  DISCHARGE  MACHINING  S/20/11 


RELD'RF.FAIR  FROFERTlES  OF  CAST  STAINLESS  STEELS. 
JOINING  11/4/10 


FROFERTlES  OF  TTFES  310  AND  30A  STAINLESS  STEELS . 
VlTALLUr*  IL00S1  COBALT  ALLOY.  TI*iAL-4V.  AND 
T I • I SV- I ICR- SAL  titanium  ALIOYS  3/29/11 


Cyanide  stress  corrosion  of  steels.  mbtai.s.  and  alloys, 

CORROSION  11/3/10 

STEEL-TITANIUM  INTERFACE  REACTIONS 

STEEL-TITANIUM  INTERFACE  REACTIONS  ■HIGH  CAUSE  ST  I Ca I NG 
AND  I NTERDI  FFUS  ION,  PRIMARY  FABRICATION.  TlTAN|L*M 
I /1/Tl 


TRUE  STRESS-TRUE  STRAIN  OF  AISl  304  STAINLESS  STEEL, 
FHOFERT I ES  5/0/Tl 


STRAIN  SOFTENING 


STRAIN  softening  RESULTING  PROM  S»AGIN(.. 

secondary  FABRICATION  J/|/1| 


SFFCl  FI  CATIONS  AND  standards  OF  ALIXIVS  4/1/Tl-C 


ADHESION  OF  THtCA  FILM  COATINGS  OF  EIRCONluM  AND  CHROMIUM 

ON  STEEL  Substrates  a/3o/ii 

IMMTTI.F-miCTlLF  TRANSITION  Tf.MFERATURE  FOR  3 SB  NICAEL 
STEEL.  FNVSICAL  METALLURGY  10/0/10 

CAST  NTFFL  VS  stainless  «TEFL  SHOT  FOR  FE»N|NG  STEEL  AND 
Alj/MlNi/M  ALLOYS.  SHOT  FEEnInG  12/22/10 

rVYRROSION  OF  0310  CARlHJO  I SF.D  STEEL  FINION  GEAR 
1 /I  A/1  I 

*»*rCTS  OF  ELECTRIC  OISCMAROP  MACHINING  DN  t«»r.MANirAL 
FROFERTlES  OF  STF.Et  ALLOYS.  MARACING  STEM.  I//22/10 

• irSAiF.O  TFi^RRATlRIF  FROFPRIIIS  OP  lYFF  3a1  nTAINLESN 

•>1rFL  SMEFT  4/l/tl 

»Alir.i/F  FROFrRTlF^  OF  MIOHIY  fAMBiiRIZ.FD  AA2V  STfM. 
A//0/1I 

»A1IGt«»  FMOFARTIF^  OP  M- SO  TIA>I.  sTPFt  M«irN/T0 

• N Am  !•#»  • irM>«*HN»  so  TFoIlk..  D»  OtPFI  A«/«/1| 


STRENGTH  FORMING 

COLO  STRENGTH  PORMInG  VITH  INTEMMEDIAIP  ANNo AI  v op 
TI-OAL-AV  TITANIUM  ALIOt . SFCONDAFY  P AHN | CAT  IDS 
10/12/10 

STRESS  CriRROMON 

BlNLinGRAFHl  ON  CORROMON  AND  MRFOS  rjIMMOoiON 
SUSCPFT  I BII.IT  Y or  FS  PS  COLUMHMM.  N 1 Cn  P.L- HAO  p-  ALIJ1YS 
AND  rOHALT- RASP.  ALUMS  A/t4/7| 

COATING*  FOR  PNP. VENTING  STRPSS  rORROMON  IN 
AuUMINl'M  ALI/MS  CYlHROMON  1/20/71 

rORRllFlON  AND  MRFSS  WmROMON  OF  11-AFM  STAIni.FNX  M PM.i. 
IN  salt  RAIPN  S/S/71 

COMwnsiON  AND  STRESS  CtHlMnsiON  f)F  NICnFL-BASE  AL14M  S . 
lYtMAi.T  - HASP.  AM/1YS  *NO  COLUMHI  (^M- NA*>P  Al.t/MS  A « I •»  / 1 I 

CYANiDP  STRESS  GOHNOSION  OP  STEF|>.  MPT  ALN . ANt)  A«UM*>. 
nORMOMUN  |1/:«/70 

PP»pfT  ON  IMP.  MUFFS  r4HlNO*>lflN  FN(IF*N1IF^  «N  Ht'MIN  Mf>l» 
FNYIMONMFNT  OP  T 1 FF  11A  •>1A|NI>.h*,  Sl  ► F i . (<mNft*>tl»N 
A/1«1I 
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rrrRnit  Or  Dr  RICRKL*  «*t0 

ro«4i.T*«4Aii  •oerii4tLOVft.  cnanoi^iOR  to/f/T« 

rRimmit  to>>0miir4I!.  4«d  ftRrR!^  CoanOSIO*!  RROfRlities  or 
IS-RRM  RlRlRLr^S  »TRfL  l/74«1l 


RTur.sj-mwiioMOR  ciiACRiwo  nr  tRCORri.  •©« 
RIC«rX' RASr.  4LLOV.  CnHROSIOR  )/ia/YI 


STRR1CH  rOMRIRC 


RT*rA»  rORROAIOR  or  CARROR  J^TNIICTURAL  RTr.rLS  IR  ftKAAATRR. 
COAROAIDR 


ATRr.AA  CORROSIOR  Or  AUSTRMITlC  9TA1RLE&S  STEELSt. 
rORROAIOR  S#A/1I 


STRrRA  CORROAlOR  OF  'ftTAWUH4.  CORROSIOR  2/1R/71>C 


PRorr.RTies  or  oaidatior  remstart  stirrRAi.ijot  rott.s, 
rUAllRUR.  COATIRQS  4/23M1 


SIRrvs  CORROMOR  rROrrRTlES  or  4l40  MIOH'STRrRGtM  STEEL. 
rORROAlOR  7/27/71 


R7Rr*.<k  CORROMOR  OF  2014-TA  ALimiMUM.  CORROSIOR 
4/1/71 


SOrrRALlX>7& 


AV4ILARIL1T4  O*  CURHRrT  U S SUrRH  ALLOYS  OR  THEIR 
ItOUIVALrRT  IR  EROt-ARD.  KH4RCE.  .lAEAR.  4RO  USSR 
11/10/70 


STRESS  rORROSIOR  TESTS 


COMEOSITIORS  or  SUEERALIOYS 


STRESS  CORROSIOR  TESTS  OS  TITARIUH  SERIRCS.  CORROSIOR 
I /2R  /7  1 - C 


CORROSIOR  or  50EER4LU>75  IR  SALT  SOLl/TlORS. 
STRESS- CORROS lOR  2/2/71 


rTRESS  rORRO.SION. 


T IT  4R|  UH- C40HI  E STRESS  CORROMOR.  CORROSION 
12/14/YO-C 


TIT4riu««-CAI>HIU«4  stress  CORROSION.  CORROSION 
10/S/70-C 


^TRES^  RELIEE. 


VIIIR4TIONAL  STRESS  RELIEE.  PHYSICAL  METALUfROY 
1 I /I  3/10-  C 


STRESS  RELIEVING 


EFEKCT  or  TRACE  ELENENTS  OR  THE  OOCTILITY  TROUGH  |R 
SUEERALLOYS.  PHYSICAL  NKTALLURCV  2/2/71 

EROSION  RESISTANCE  OP  NICACL'  ANO  CORALT'RASE 
SUEERALLOYS,  CORROSION  I 1/1/70 

FRACTURE  TOUGHNESS  AND  CRACR  CROATH  PROPERTIES  OE 
SUPERALIOYS.  refractory  AUXYS,  TITANIUM.  ANf) 

HIGH- STRENGTH  STEELS  7/27/71 

HIGH-TEMPERATURE  CORROSION  OP  SUPERALtOYS  10/Ia/ 

IDENTIFICATION  OF  MANUFACTURERS  OF  SUPERALLOYS 
4/IS/71 


STRESS  relieving  OE  «BLDMENT5  BY  ULTRASONIC  EROCEDIRIE. 
EHYSICAL  METALLURGY  7/23/71 


ultrasonic  stress  relieving  or  ERBSS-DRARN 
stainless  steel  shells.  EHYSICAL  METALLURGY  6/3/71 


STRESS- CORROSION 


joining  op  SUEERALLOYS  TO  A OUARTZ  SUBSTRATE 


MACHINING  OE  SUEERALLOYS.  SECONDARY  EARNICATION 
6/7/71 


MACHINING  OF  SUEERALLOYS,  SECONDARY  FABRICATION 
7/16/71 


COMPARATIVE  STRESS- CORROSION  PROPERTIES  OF  200  VERSUS  300 
RSI  GRADE  MARAGINC  STEEL.  CORROSION  4/16/71 

CTHIROSION  or  SUEERALLOYS  IN  SALT  SOLUTIONS. 

STRESS* CORROS ION  2/2/7| 


MACHINING  or  NICKEL-  AND  COBALT-BASE  ALLOYS, 
secondary  fabrication  op  SUEERALLOYS  10/2/70 

Ml  CROCR  ACRI  NG  IN  »ELD1  NG  L60S  COBALT-BASE  AUOV  BELI^RS. 
JOINING,  SUEERALLOYS  S/24/71 


CORROSION  AND  STRESS-CORROSION  OP  TITANIUM  AND  ITS  ALLOYS 
10/16/70 


RELAXATION  OP  NICKEL-  ANO  COHALT-BASE  SUPERALLOYS, 
PHYSICAL  METALLURGY  7/27/71 


EPEECT  OF  SHOT  PBENlNC  ON  THE  STRESS- CORROS ION  AND 
EATICUfs.  EROEERTIES  OE  ALUMINUM  ALliOYS  4/1/71 


ROOM  AND  elevated  TEMEERATURE  PROPERTIES  OF  HSIAK 
COBALT-BASE  ALLOY,  SUPERALLOYS  3/23/71 


STRESS- GORROS  10*1  CRACRINC  OP  A206  STAINLESS  STEEL. 
CORROSION  2/2/7  1 


STRESS' CORROS ION  CRACKING 


SUEERALLOYS  GENERAL 


BPPECT  OE  TRACE  ELEMENTS  ON  N|CkEL-  AND  CORAI.T- BASK 
ALLOYS.  SUEERALLOYS  GENERAL  4/16/71 


SALTKA7ER  STRESS * CORROS ION  CRACKING  OE  ANNEALED  AND  STA 
TI-6AL-AV  TITANIUN  ALLOY,  CORROSION  2/16/71 

STRESS-(X>RNOSION  CRACKING  OF  7TEt  410  STAINLESS  STEE.L  IN 
N|1R(»GEN'TnROS|OF  AND  AFN07 1 NE  SO.  CORROSION  7/14/71 

STRESS- CORROS ION  CRACKING  OF  TITANIUM  EAEOsEO  TO 
El.UfmO- CANBON  SOLVENTS  AND  HYDRAZINE,  CORROSION 
4/1  i/71 

STRFSS* CORROSION  CRACKING  OF  H- 1 1 HI CH-STRENGTH  STEEL, 
C2/RROSION  12/0/70 

STRE•>^-0>RROSION  CRACKING  OE  TI-6AL-4V  TITANIUM  |N 
ACnONE.  ISOEROYL  ALCOHOL.  ANQ  MCTHYL-ETHtL  KETONE, 
CORROSION  4/0/71 

CORROSION  CRACKING  OF  FORCED  7076-TA62  ALl.»MtNirM. 
Cl/NROSION  7/7/71 

CORROSION  CRKCK|NC  OE  ALUMtNL*M.  CORROSION 

3/1/71 

SlNf'kN*  CORROSION  CRACKING  OF  I7-4EH  MAINI.ESS  STkEI.. 
l/HiHO«|ON  6/1/71 

NlRF«N- CORROS  ION  CRACKING  0»  MANAGING  Si  F.F.I.  4E.LOF;D 
SPFCIN4NS  IN  RAIPR.  corrosion  6//R/7I 

■ //MiRnsfON  f-R  A/'s  IN',  OF  T I - I 4 V * I 1 CR  • • At.  T 1 1 AN  |»*M 
«FM|*I.  MAlKRIAL.  nr»NROMUN  |/27«7| 


SUEF.RALLOYS, 


lOINING  AND  MACHINING  OF'  TIT4NIUM.  S UP  FN  Al  .lilY  S . ANO 
HIGH-STRENGTH  STEEI.S  1/12/71 


USSR  SUPKRALtiOYS  . OENKR  AL  T ECHNOI/)Gy 


SUPER CONDUCTOR  ALLOYS 

RANGE  OE  COLUMRMiM  CONTP.Nl  IN  S|.PFN rONOiiCI OR  ALI/IYN 
CONTAINING  COL^/MRIUM  10/1/10 

SURPACF:  PINISH  MEASIWFMENI  INSIHUMFNIS 

SURPACF.  PINiSH  MEASURFMEN1  INSTRUMFhTN  4/I4/7| 

SURFACE.  PREPARATION 

cleaning  and  surface  ENEEAKATION  of  beryllium  EAMIn  FI»H 
USE  ON  OEIICAI.  EUUIEMFNI  12/14/70 

SURFACF  ERF.EANAIION  OF  TITANIUM  FtM(  ADMESIVf  MONDING, 
joining  A/k/71 

NtiNiiACF.  EHKEARAltON  OF  1I-6AI-4V  IIIANIUM  Al.lOY  FON 
ADHESIVE  RONDINC.  IOINING  7/2//7I 

MfRFArF  PNFEARAIION  OF  TITANIUM  FUR  AOMFSIYF.  fRlNDlNI.. 
joining  4/11/71 

MiRFACF  ImkaIMFNT 


%Y  EY/RROS  ION  cracking  of  #/»0-1k7  AM<MIN(«M. 

lUN  t C ' • /7C 


OKIOF  FI1RMA1  ION  DURING  Al.l'MfNiM  N»i<HNii,  IIMNIM.. 
NI.R4AIF  1REA7MFN1  K / I 7 / 7 I 


A -34 


Tiooirp.  roR  «Nontt.i«io  tiT4ii)u««, 

<l(Wr«CR  TRr«T*iRwT  W<T/ft 


roiouK  Lirr.Ti*«r.  pridictior. 


Cn«TI«04  *«0  4U«r4CR  TIMl4T««eMS  rOR  T1T4«tlU*«  4UU>tft 

R.rrrcT  or  mtR!*»r,  o*»  t«r  Tr«»MLr  *TRr*»OTM  rrorkrtir^  or 
4lAmi«ilM«.  SU«r4CR  TRr.4T««rwtS  1/22/11 

r.iCMi«in  4«in  r**r««iC4L  «*4CMi*imr«  or  i/tc«4tu>i, 

Rroo*in4Ri  r4n« I C41  io«.  Mmr4CR  TR» 4i*«r.*iT& . 

RrRILl.Um  4Uli)1  IW24/10 


rR4CTURr.'10UGMNr.SS  trsti  wo 


HOT'M4RONr.S&  TRSTINC  PROCrOURr 


pRoor  tp.stihg  or  4w  44tw  4Me*oRio  Rir.r.u 
pReiisuRe  vessRL,  HioH'StRr.NOiM  Rtrrt  12/14/10 


TPSiiwo  or  woTCMPO  TPNMur.  srr.ci««rws  or  4340 

MIOM'STRPWGTM  STP.RL  1/12/11 


THRiiocourLe  rire 


4u«ff 4Cr- rrrrCT  wRMiCi.r 

•l4irRt4L»  MJ114RI.R  rOR  f'R  IS  IMP  rOSMRoCIlOS  OP  4 

m«p4Cr- rrircT  vehici.r  por  um.  is  ihr  rrciic  rpcios 

12/14/10 


^OIIHCR  OP  SUPPLY  POR  1 HP.R MOCOUP I.C  RIRR  4S0  RCCPSSORIPS 
2/22/11 


1Mf.RsOrL4STlC  COKPPICieSTS 


POSITIVE  4ST)  SPC4TIVP.  TMPR  WOELSST I C COtmClPSTS  OP 
•4CT4l^,  PHTSIC4L  PROPKRIIES  3/3/71 


RPPPRPSCP.S  OS  SE14ULIC  SURGIC4L  ISPL4STS  4/14/11 


THEH40SECH4SIC4L  TRC41<4KWTS 


Si«r.l  C41  I «4Pt.4ST 

IsmjsTRY  C4P4SILITirS  FOR  PROOuCTlOS  OF  T1T4S|1*W  SCRR4S 
4sr>  RIVETS  FOR  M«G)C4t  1WPL4ST  4PPLI C4T  I OSS . SOURCE 
t/1t/Tt-C 

StjaGlTRL  1SPL4STS 

44SSiriTIOS,  PROPERTIES.  4S0  COMP 4T I Bl LI T Y OP  POROUS 
1114SIUM  POR  SURGIC4L  IMPL4M1S.  CORROS IQS  4/2S/11*C 


TMPRMOMECM4S1  C4L  TRE4TMESTS  OF  MET  4I.S  . 
SEGOSD4RY  F4MIC4TI0W  3/14/71 


40MESIVC  HORDING  OF  TIT4SIUM.  .10IS|SC  tO/10/70 

4R4LYSIS  OP  SITRIC'MYDROPLIIORIC  4CIO  PICRLISG  MIXTURES 
USED  POR  TIT4S1UM  4S0  ST4ISLESS  STEELS  4/7/Tt 

4S4LYSIS  OP  CHliORlDES  |R  T1T4S|UM  4ND  TIT4S1UM  4I.L0VS 
10/7/70 


RR4risC  OP  TIT4SIUM  TO  T4RT4LUM.  JOIRISQ  2/23/71 

FMR4RnOED  T4MT4LUM  COLUMOlUM  4LU)VS  0/20/71 

FORMING  4S0  JOISISC  OF  0074*104  T4NT4LUM  4SO  C-120Y 
rOLUMRlUM  4LLOVS.  SECOS04RY  F4RRIC4TIOS  1/1/71 

MYOROnP.S  EMHR  ITT  LPMEST  OF  T4NT4LUM.  CORROSIOS 
1/27/7) 

M4CHIS1NC  OP  T4ST4LUM.  SBCOS04R1  F4BRIC4TIOS 
lO/W/70 

O4I04TI0S  4S0  feMHRlTTLEMERT  OP  T4ST4LUM.  CORROSIOS 
4/P/It 

PMOrPRTIES  OP  14-tOO  4SD  T4*I11  T4RT4LUM  4LLOYS 
4/1P/71 

T4ST4IAIM  4LU)V4  POO  USfl  |R  4RMOR  S/|/ft 

• Pl.Olsr,  OP  T4RT4IAIMTO  OOLUMHIUM.  .)OIS|«G  3/1/11 

T4NT4l.ir«  4LL/)Y 

PROP»R7trS  OP  14-IOO  T4RT4I.UM  4LU>Y  O/IR/11 

14NT4Li*M  4l.liOYS 

roRMOMOS  OP  74St4Ll>M  4LLOVS  IS  PiXfORIME  RSD  CHt/>«  I sp  C4S 
4/22  /Tl 

7 4S1  4m«M>  |R()S 

PN4SP  OI4CR4MS  O^  MOl.VHOPSHM-  IRON  4SD  T 4MT  4U/M-  I ROS 
WIS4R1  MSTPMS.  PHYMC4L  MF7  4I.I.IMGY  4/12/71 


4MO0IZISC  OP  T1T4NIUM.  C04TISCS  2/11/71 

4STM  SPECI PI C4TIOSS  OS  T1T4RIUM  4RO  STAIRLESS  STEEL 
SURGICAL  IMPLANT  MATERIALS  4/22/71 

availability  op  MIOM-PURITV  TITANIUM  IS  SROUGHT  FORM 
7/1/7  1 

AVAILABILITY  OP  PERFORATED  TITANIUM  SHEET  AND 
EAPANDED  metal  12/14/70 

availability  of  titanium  «|BE  screes  OS  MESH 
12/1 4/70 

ballistic  PROPERTIES  OP  TI-4AL-4V  TITANIUM  1/14/71 

BIBLIOGRAPHIC  INFORMATION  DEALING  4|TM  METAL  IMPLANTS  ASO 
BIO-MEDlCAL  MATBRIAUS,  STA»SLP:SS  STEEL.  TITAsiuM. 
CCBALT'BASE  ALLOYS  12/IS/70 

BRA2INC  FILLER  METALS  FOR  TITANIUM,  JOISISG  3/10/71 

BB4ZI  NG  OF  TITANIUM  TO  TANTALUM.  .IOIS|sr,  2/21/71 

BBAEINC  OF  TITANIUM  AND  flBCONIUM.  .lOISiNC  10/4/70 

CERAMIC  MOLD  MATERIALS  FDR  USE  |N  CAnTISG  TiTASIt/M 
12/4/70 

CI.EASISG  OP  Tt>SAL-4V  TITASItiM  ALl/)l  FDH  FR 
•ELDISC  PREPARATION  S/2A/TI 

COMPAT1  BIM7Y  OP  TITANIUM  4ITH  ISOPROPYL  ALCOHOI  . 
CORNOMON  2/0/71 

atMPAI  t R1I.IT1  OP  TITANIUM  »|TH  CAOMIUM  a)ATISG^. 

COhROSION  4/23/71 


VtTTt/RP.  USP.N  OP  rOl,uMBH/M.  T AS1  AtAH4.  AND  R«PN|UM 
1 /• /7  I 


»»ppn  OP  N»«r>R1  TnPMMAL  «MOr45  os  the  TPS>|I.P  PROPpRIIES 
OP  AM'NfSuM  ALLOYS  2/2/71 


lPS*m.r  NFpfIMPNV 


TP*7lsr,  OP  SOTLHPO  irSMi.E  SPpOMPNS  op  a3a0 
HI  OH- S7RFSCT  H »7rp.t.  t/ll/71 


TEs7  MP'IHOft 


rwrPP  ptTPs»*OM*7«t  tPNT  mpIpn/u  COaTp.O  CDm/mr»i*m 

rAN»t>  //|«/7| 


N«4«I4>  «7R»sr;TN  FHOPPRTirs  IS  4M*M|Si-M  VR»«Si«HP.  vr«»pt.N. 
T»*1 IN  ; 4////7I 


COMMOMON  OP  TIIASIOM  //i7»7l*C 

OOMHOVION  AND  FHOPER7IPS  OP  TiTANUrM  4/1/71-C 

CORROSION  AND  S7RFNS*  OORMOMON  OP'  TITANIUM  AND  ITS  Al.UlY** 
10/14/70 

CflUMOMOH  OP  titanium  is  4IR.  OVYGFN  AS!>  SITROI'.pN  PVHAUST 
GAsp.N  3/17/71*C 

rORROMOS  OF  T11ASIIH4  IS  SITRIC  ACID  - FpRMir.  r.MiOHinP 
>f)un  IONS  lO/fe/70-C 


CORROSION  OP  titanium 


10/14 /TO- r 


4.0MROMns  OP  TITASIUM  ASO  TIT4NU*M  4I.I/11N  •ITP/  HOm 
4UIIUS.  PROSTHETIC  MAlPRIAl.S  W/4/71 


r>i»pi«siON  pmsnts^;  op  ti-*4a«.-av  ‘iitaniim. 
4/2*>  /7  1 


til  V p 1IPN  R AT  vs  IIP  MV  I MM  IS  VY  4 t ST  » » I . A«.t*MI  • 

AND  7I7ASM*M  »#/2/7l 


y 
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rUR«*CP  Or»t0«  ««I0  Ttff.S  4«D  C*ftTI*iQ  r.OUIP*«P«^  IMvOl.vKD 
IN  IHf  HF.I.TIMO  AND  CASTIMO  OP  TltA««lu«A  1/ZA/7I 

CAtVkMIC  rOHAOSlOi*  KETAff.*)  COUimfM|i<4  AMD  TITAHIU**  l« 
40UP.OUA  80tl/T(0*(&  T/iC/TI 


OIAnOtO«ATlO«  TITAHIU**  Dl«t**0  VACUV'it  HPAT  TAKAT*«P«fT, 
PMtAlCAL  «AltTAtUJ«0« 


itr»ACT  or  H»r>»oa««i  o«  thu  rAo»RRTips  or  • i sv> 1 1 cm* s al 

TITAAIL**!  ALU)Y.  CODAOSIOM 


f 

1 


I 

I 


i 

1 

1 

! 

1 

W 


11 

I 

1 

1 

1 

1 

I 

1 

1 

I 

I 

I 


r.rr«cv  or  cOATi«o»  o«  THE  PATiouC  ^norr.fiT I r.s  or  titaniu«4 

inr^vi 

rrrrcT  or  MvonoOfot  co*rniirr  im  51'Ial-av  TITaxiun  hockct 
CAfres.  moreKTiRS,  combosion 

rrrr.rr  or  rBorrBTir.h  THrii*tf>««rrMAiii CAt  *ohai*iO  or 

T|>AAt*-4V  TlTA«)llM4  allot  IWA/10 

rrr«cT&  or  MvnMor.rB  ov  cobno^ioti  ijfio/fo 

Wffvcis  or  CAf>*aum  ob  titabiu**.  coanosioh  l/27/n 
ri.mmCHr**! CAL  rOLihMivo  or  titaaiuh.  cnAiiNos 

4/lB/f I 

rivCTMOCnr**!  TA<.  itlLl.lAG  OF  CO«*«4KflCl  AULT  PUBF.  tHANIUH 
SrCOAOAMT  FAHBICATIOA  lI/23/TO 

Fi  rCTMoCMr««iCAL  rouiSMiAQ  or  TiTAAiim.  coatibcs 
>/!/»! 

riFCIBOA-NFA**  BKLOIAG  OP  TITAtalUN,  AUU*4INliH,  AAD  PH 
>1AIALrs»  STFFL.  .lOIMlHO  1WI2/20 

pur.rriinrLATiAO  TiTA«nu««  bith  corrRfi  on  sivr.  coatimos 

« W30/10 

ruRVATRO  TR««rr.llA1lBIR  RPRCCTS  OA  TITANIUM  ALLOY  TENSILE 
r«orriiTi  r.s  1 0/2t/io 

Rt.EWATRD'TKMfEAATUHE  rROPERTlE.S  OF  TITANIUM  S/12/TI-C 

RI.IMIAATION  or  CONNOSlOA  AND  CRACKING  IN  TITANIUM  NICKRL 
PLATINO  BASKETS.  COATINGS  3/22/71 

f MIIMITTI  EMCNT  OF  T I > 1 3V- 11  CR- 3 AL  TITANIUM  AIRE  SPRINCS. 
CORROSION  12/21/70 

rNWRITTLRMFNY  OP  TITANIUM  BY  SILVER.  aiHROSION 
12/17/70 


GRNKRAL  INPORHATION  ON  TI<'0A1..'4V  TITANIUM  ALt/lY 
S/11/71  I Or.AP.RAL  RURCTRIC  COMPANY,  1 PM  I LAORLPMl  A . 
PENNSYLVANIA!.  DESIGN  Al.LOAARUP.S  POP  A(/STEN|TlC 
stainless  S7ERL  SMPRT.  PROPERTIRS  S/12/71 

GPNP.RAL  TECHNOLOOV  Or  TIlAAlUM.  COl.UMRiUM. 

NICKEL*  HASP  AU/)YS  AND  MORON  4/S/7I 

HEAT  TRRATHP.NT  OP  TYPE  40T  STAINI.RSS  STRRU  AND  TITANIUM. 
PHYSICAL  METALLURGY  S/S/71 

HEAT  TNEA7MP.N7  OP  TI*AAL'4V  TITANIUM  ALLOY. 

PHYSICAL  METALLURGY  12/14/70 

HIGH-TEMPERATURE  PROPERTIES  AND  OkIDATION  OF  TITANIUM. 
CORROSION  4/22/71-C 

HIGH-TEMPERATURR  PNOPEHT I RS  OP  TITANIUM. 

SECONDARY  FABRICATION  11/IV/10-C 

HISTORICAL  1NP0RMAT10N  ON  TITANIUM  lO/R/70 

HYDROGEN  CONTAMINATION  OP  TtAAL'AV  TITANIUM,  CORROSION 
12/10/70 

HYDROGEN  DIFFUSION  IN  TITANIUM.  CORROSION  7/10/71 

HYDROGEN  IN  T1*AAL-4V  TITANIUM  SPOT  BF.LDS.  JOINING. 
CORROSION  12/lS/TO 

HYDROSTATIC  RYTRUSION  OF  TITANIUM,  PRIMARY  FAHRiCATlON 
3/1 S/T1 

IDENTIFICATION  OF  MILITARY  SYSTEMS  USING  TI-AAL-4V 
TITANIUM  IN  SFOT'RELOeO  STRUCTURES,  JOINING  12/ll/TO 

IDENTIEICATION  OF  A CANADIAN  TITANIUM  PRESM/RF  VESSEL 
manufacturer  7/20/Tl 

IGNITION  TEMPERATURES  OF  TITANIUM  AND  OTHER  METAL  IN 
OXYGEN  AND  AIR.  CORROSION  3/31/71 


enthalpy  OP  TITANIUM.  PROPERTIES  0/4/71 


mrORMATlON  ON  TITANIUM  MATRIX  COMPOSITES  7/1/71 


ethylene  glycol  CXIRROSION  of  titanium,  ALUMINUM.  AND 

•YRVLLIUM  7/20/71 

PAPIXISIVE  BPLOING  OP  C120Y  COLUMHIUM  AND  TI-OAL'AV 
Titanium,  joining  i2/2t/70 

PANRICA7ION.  PROPERTIES.  A*»D  COMPATIBILITY  OF  POROUS 
TITANIUM  EOR  SURGICAL  IMPLANTS.  CXIRHOSION  0/2S/7I-C 

»AILcRPS  IN  ei.PCTRON-BtAM  BELDCO  TI*0AL*4V  TITANIUM  IN 

Tmp.  4««PALE0  condition,  joining  ll/tO/70 
fatigue  properties  op  nickel*base  and 

rONAlT*BASC  ALLOYS,  BERYLLIUM  AND  TITANIUM  AND  COLUM8IUM 
ALUIYS  0/2S/7I 

FATiG<«P  PROPPRTIES  op  annealed  Tl*iAL-2  SV  TITANIUM  AND 
TtPP  >04  stainless  steel  1/0/71 

PATIM'F.  PROPP.RTIPS  OF  TITANIUM  BETA  ALIOYS  1/27/71 

P47)U>*P  PNoP»R7IFS  OF  TI*0Al*4V  TITANHiM  FOAGINuS  THAT 
MAYE  NFFN  Pl.rrTRlC  tll>CHAN(jP  MALHINED. 

SFCONDAHY  PAMMICA7ION  5/1V/71 

PATIGur  PHOPEBTIFS  OF  7I  0AI-4Y  TITANIUM  ANil  PMl4*»MO, 
A«D  AM-3SS  STAINLESS  STEEL  SHEET  MATF.NlAL  I/II/7I 

FATIGUE  PROPPHTIES  of  Tl*3Al.-2  SV  TITANIUM  AND  TYPE  304 
stainless  STEPL  IUBING  1/4/71 

PONWIBQ  AND  PRnCFSSING  OF  TITANIUM  S/lt/7l*r 

FfiNMiNG  and  pmoCfemnc  of  titanium. 

NeGOnOARY  fabrication  7/0/71-C 

EYHiRINC  ANO  EROCPSMNG  OF  TITANIUM. 

Spr/INDARY  P ABM  I CAT  I ON  0/*/71>C 

p|»««|N(.  OF  7l*0Al.-4V  titanium.  SECONDARY  F ABN  | CAT  I l»N . 
PRYNICAI.  MET  AM4R*Gy  12/4/TO 

FfMMlNG  OP  1ITANIUM.  SECONDARY  PABRICATION  4/«/7l 


INF-OHMATlON  ON  TITANIUM  CASTING  PRODUCTS  2/20/Tl*C 

INF'ORMATlON  ON  TITANIUM  10/30/70 

JOINING  AND  machining  OF  TITANIUM.  SUPER  AIJ/)YS  . AND 
HIGH-MRENCIH  STEELS  1/12/71 

JOINING  OF  unai.loykd  titanium  to  Graphite.  t/27/ti 
JOINING  OP  titanium  4/23/7I*C 

LASER  Cutting  method  for  removing  i)f.pf:ct  particles  from 

TITANIUM  OR  ZIRCONIUM  PARTS  0/24/71 

M4CHININQ  OP  titanium.  SF:C2iNDARY  FABRICATION 

T/2*/7l-C 

machining  of  titanium.  SF.Of>«»DAHY  FAHNirA1ION 
7/4/71-C 

HACH|NIN(}  of  titanium  and  BLUMtSuM  POHGINGS, 
secondary  FABRICATION  «/7/71 

machining  and  forming  of  titanium,  >FU)N{>ARY  FAHmICAYION 
S/24/71- C 

MACHINING  AND  POLISHING  OF  TI7ANIUM  Ut.lRASONlC  CUT1  I N<i 
TIPS  S/S/71 

MACHINING  AND  POLISHING  OF  TITANIUM  ULlRAsONlC  CUTT  I Nt; 
TIPS  S/S/T I 

MACHINING  AND  FORMING  OF  IIIANlirM.  SF.CONDAMY  FAHMICATION 
S/l4/71*C 

MACHININCiOF  TllAN|t>M.  SFUINDA^Y  FAHRICA1ION 
I / I S/71  - C 

MACHINING  OF  TITAN|I*M.  SFCONDARY  PABRirATUtN 
ll/2</7b-C  I united  AlHCRAFn  CJIRPOMAT  ION.  PRATT  • 

• HITNRY  division.  ibF^T  palm  BFACh.  F12>R|DAt.  MFlCHANlCAl 
and  fatigue  properties  Of  «*A>1  INCilNF.L  71* 

N|CKPJ.*BASK  ALIOy  1W2O/70 


FORMING  ft*  7f74N|oM.  NrCriNOAMY  P4BMir47ION 
I I I l4i7S-C 


machining  and  forming  of  TiTANK.M.  NF'UINDAMY  FAHMir«l«ON 
I #X7  *7  l-C 


FORMIN'..  MACHINIMI.,  AMD  Cl>.AN|N(«  QF  TI7AN|«|M 
it  4 ««7o- r 


MACMIMINli.  FAHRiCATlON.  ANIl  lOlNIN.SOF  1|lAN|4‘M 
W/4 '70*r 


j 
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1 
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to  ««lt)  tlT««IU>«  4I.U)V(. 

»HV«tC«L  <«rT4UUN|QV 


«rrM4mc«t  r«o»RHT»Ri  or  oi rros io»*- t*o«Of:o 


r.4L. 

Tlt4«IU« 


^4t«OOfl.  4N0  «f!LD  fnOfMTICS  rOP  C4S1 

ta/i»/9o 


<4Kt.Ti«io  4«io  C4kTiM0  or  ’TiT4«nim,  rpooucnop 


i«rt4I.IOQ«4rMV  or  T1T4«nu*a  4W0  TlT4*i|t'*4  4LI/>TS 

l«/>0/Yp 


••n  4t»0«41  *10  4*i0  LUMI1C4TI0K  Or  TIT4N10N 


«*ni«f>r4tMOCTivr.  tr>ti*ic  or  •r.L0>  i«*  tuBr>,  4iA>**i«tu*«  4no 


O\II>4Tt0«  or  Tlt4*lllfN.  COPPOSIO*) 


4M>«>iC4L  *«rT4U4MiC>.  OKf04Tio«<.  «*wo  rNorcNTtrs  or 

MlOM-runiTt  Tlt4NIU4«.  COPPOMON  2/2/71 


rHVMC4l.  •artPU.UPOV  or  K*»  OVKPHt4Tr.D  *II*44U>«V  tnPNIUM 
fpr«iMmr  vri^sr.L  i/2«/ti 


rMVMC4c  rPorrPTie&  or  tiippiun 


ri.47ipc  4N0  pr.i^oipc  or  Tit4wiu*4. 

•»«/T| - c 


S/3/7J-C 

CO4TIP0^.  .101  PING 


rUPTIPC  4PD  riPI»H|P0  OF  TlT4P»tm.  C0471PCS  10/4/70 

ri.4T|PC  or  TIT4NUW«.  C04TIPCS  10/1/10 

pn»r>r.p  ««rT4uuPiGv  or  titpnium  2/n/n 

rpocroupcs  rop  sunrpce  folismipc  tit4niu*4.  coptipcs 

2/12/71 

rporrskS  roP  hricht  roLiSHiPC  titpmum.  copyings 

.1/24/71 

rPOOuCTlOP  OF  TItPPIUP  ^PPOriCH.  .lOININC  4/12/7l>C 

FPorrPTir.s  pmo  okpcppl  trchpolocy  or  titpnium  p/p/ii 
rporrPTirs  or  TiTPPitm  pi  high  itnpVMArutte  z/trrt 

rPOFFPtirS  PPD  OPtDPTION  OF  TltPPU»*  PT  CLBVPTBD 

tF«4rrppTu«r.s.  ODPPo&lOP  1/&/71-C 

FPr>rFPTIf!&  or  30>0-«4  TMPPIU**  4/S/TI 

rporrPTiRs  or  titppiup  cpstipos  3/4/7i 

FpnrrPTirs.  «4PCHi«iMn,  pfloipg.  ppo  fqppipg  of 
tlT4PU>«4.  lOtPIPC.  SeCOPOPPr  FPIMICPTIOP  3/23/71*C 

PRPCTIOP3  or  UPPUOVeO  TITPPlim  4ITH  HYOROOKP  PPO  CPPROP 
OlOIIOt  UPOeP  FRU3UIIB.  COPPOSlOP  4/21/11 

ppropoppi  rppRicPTiOP  P«D  jotmtmo  or  titppiu** 

4/P/II  • c 

pruPCTioP  PPO  FPoceoPiPC  or  titopiifp  rop  mfppt-vpuvf, 

PFrciCPTlOP^.  U4P.  kCODPOPPI  FPPPICPTIOP  1/30/1l*C 

>Fi.Fniop.  Fp*iPicP7iOP.  PPO  rpocth»iP0  of  titppiuh 
PM/>V!»  2/l1/>C 

FFFPIPG  OF  tlTPPIU««  n/lP/70 

P*401*F4FP  rOPPIPG  OF  TlIPPIl’P  PPO  OlMFP  PFn  Pl> 

I I /IP/TO 

POI,r>FP|PG  OF  TliPPIUP  TO  PLl*PlPi/<4.  iOlPIPG  4/14/11 

POtMCr  or  M|()N*F|jll|tt  tl1PPIi>*4  4/24/11 

poiiMrrF  FOP  tnf  oirropiop  4Fi.orPG  or  titppk'P  AirunuPFP. 

miPlPQ  4/24/11 

P<M«CF.&  or  i.OPPirPPlft  4t'ltPPI.F  FOP  OPr  |P  MOI  FOPPIPG  o» 
IMPPlVfil,  FCnOPDPMt  FPPPICPTIOP  3/4/11 


» PV  IHOPPF  pT  PI.  FFrrL'tb 


pFKnriCPTiOPP  FOP  titppiup  PPO  pIpipi.fpp  Mff.l 
F*T»|/P  tOP.4  2/1 1 / II 

«Fm  4»l.0tPG  OF  YltPPIi**4.  iOlPtPG  11/24/10 

I - T II  4PMP4  tariitprpoF  ffp<^iopp  •hio  cpi'Pf  p1m;4|pR 
«%!/  IPlFFOlFFt/FlOP.  PPI4PP1  FPMHirplIOP.  tlTPPt(<«4 
1/7/11 


PTPF.PP'*  C04P0P  lOP  CMPCHIPO  OP  TIT4P1III4  FKrO«PO  10 

ruioPO-CP4POP  POLvr.PTp  ppo  MvOFPr.tPp..  coppopiop 

4/13/71 

MPr.44- COPPOMOP  Cr4C«IP0  or  Tt'44t'4V  1IT4PU/P  |P 
PCBTOPp..  140FPOYL  PLCOhOL,  PPO  PPYHYt-PTHtL  mOPr. 
COPP04IOP  4/4/71 

STPr.44>COPPOS10P  CPPCKINQ  or  1 I > 1 IV- 1 1 CP’ 4PI.  T|TPP|I)«4 
fPRIPG  P4TFPIPL,  COPP03IOP  1/27/71 

4UPrpcr  rRfFPPPTiop  or  yitppiup  fop  pomf.mvf.  popoipg, 

JOI PI PQ  4/13/71 

MVF4CF  rPrr«P4TIOP  of  TITPPIOP  fop  40HFMVF  POPOIpO, 

JOI p I PG  4 / r /7  1 

TMKFPPL  F.»PPP4IOP  PPOFFPTIFS  OF  TIT4PIUP  7/2P/7I 

Tioo»?r  CY  Fpocr.^4  fop  ppodifipg  iiiiPioP, 

&UPFPCB  IPRPTMfc'Pt  1/27/71 

TITPPlOP  FPSTFMF.P  4 PP.Cl  F | CPI  I OP4  PPf>  PHOCF.4MPO 
4/22/71*C 

TI1PPIUM  U4F.  FOPPCPST  tO  1473  2/14/71 

TITPPIOM  PPOrrPTIf.S,  SFCOPOPPY  FPHPIC4TIOP  4pO 
PPOCf.SSlNQ  4/23/71’C 

TITPP1UP  USPCe  4/7/71>C 

TITPPIUN  .PreCtFICPTtOPS  7/II/7I-C 

T1TPP1UM  •rt.OlPfi.  fORPINC.  PPO  PPCMIPIPG. 

4RCOP0PRY  FPMMCPTION.  J0|P|PG  4/23/71-C 

TIT4PIUP  F040FP  MeTPU.UROY  I0/I4/70-C 

TITPPIUP  CPSTINC  TBCHPOLOGY  3/1/71 

TlTPNtOP  PPCHlNING  PNO  PNOCR5SIP0  IpFORPPTIOP 
to/e/70’C 

TITPP1UP  PPCHINIPG.  4RCON0PPV  FPHMlCPTlOP  3/12/71-C 

T1TPP1UP  COPFPTI Bl LITY , COPNOSlOP  10/14/70-C 

T1TPPIUP  FPC1PC  FIPRS  3/24/71 

TlTPPtUP  BKTRUSIOPS.  PHIPPRY  F4AHICPTIOP  l/l2/Tt>C 

TITPPIUP  tURF  FKLOIPC.  JOlPlPO  4/13/71 

USPOF  OF  llTPPtUP  IP  Pfrr  CHI^RIPF.  GPS  ppo  4nOHiP 
HYFOCm^RITe.  CORPOblOP  4/23/71 

U.SPCe  OF  TITPPlim  4CHPP  4/1P/7I 

usr  OF  CPST1PG  GPPDF.  TlTPPIUP  IP  P F|RF  FYTlPOUIbHFR 
^PP|FOL0  1/21/71  " 

U4F.  OF  COFFr.R  IN  JOIP1PG  TItPPtUN,  OlFFliSlOP  HOPDIPG 
11/1/70 

USF  OF  TlTPPrU*!  IP  IIPl.ttRTIC  FP0IF:CT4  4/14/71 

use  OF  TITPPlim  IP  THF  r.MFNiCPI.,  IPOUMRY  PS  n FFP7PIP** 

TO  CORMOMOP  4/17/71 

use  or  TITPPlim  ip  iop  Pimrs  12/24/70 

usr  OF  TP|Fl.r.-«PFI.T  TITPPIltP  FOR  FRFSSURF  VF>SF;i.S  OR 
ROCPin  ‘ NOIOM  CPSFs  1/14/71 

V4P40lim  FOR  usr  ps  P RF  PM  - RFV 1 ^T  PP1  COPT|P(i  TO  RF 
PFrueO  TO  TITPPlim  11/12/70 

Rr.LOlPGOF  IITPPItm.  lOtPIPG  4/l/lt 

• KI.OlPGOF  TITPPlim.  lOlPIPil  l0/l>/70 

TITPPlim  PFROFR  4«4F«> 

FPHMICPTIOp  i:osT  OF  TiTPPIfP  PF  R(l»  M P«a^  N T/1//71 

T IT  PPi  im  PI.I/1Y 

r*«»«(irp<  NM.IIPG  OF  Tl>4Pi.'4»  TITPPlim  PI  12)1  . 

SFCOPOPRY  FPMRlCPTtOP  P/IO/71 

roin  STRFPG1H  Ff»R«4iPr;  sitm  i ptfrrfoi  pt f’  pppfpi>  Of 

Ti-FPi  «Y  iiTPPiim  Piim.  sFiiiPOPHi  s4HMtrPTiop 
> 0 / } / / 70 

fTtPFPMPTIVF  |P»«HlPPltnP  OP  !•«»  FFFFI*T  OF  SMUT  FFFPtP*.  I*P 
MSAl  T RF  PT  F r>  T IT  PPt  im  Pl.lilY  T|’4Pi>4%.  «tlP7|P<i*^ 

4 /R/7  I 
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t 


pT«ir««  niM«i(««tOP  Of  TIT4PI 


r(lKRO«  IOP 
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I RM.lTt  AUCOHOL  •ITM  TI-**L-AV 

TITA**IC*««  Al.tX>1  • CO"«OilO«»  1/I47M 


m«rATtfliLlTV  or  TI'I4L>7  »S»*»  TITa^MU**  *U^v  *ITM  r«ro». 
maanAtOa 


V*l/)Cltt  or  KOU**D  l«i  ?»**AL'«V  TtTAOtUN  AUilV  , 

rnurri^T  i Kft  t / A /ii 


7iT«inu*«  At.i/iv  »Tiiir 


] 

1 


I 


! 


«rr«cT  or  otvorii  co«Tr*tT  o«  THr  e«ot^eeiiiMO  drmon 
r«f>rrKtiM  or  Ti-ft«Lr«v  TiT«*mm  4UAt  4/)0'TI 

rrvKCr  or  mKAT  Ttft«T>Ar«T  OM  (AI  CVOSTNUCTUHe  4N0  ««eCH4«ilCAL 
rttormtiKS  or  Ti*ft4t'«v  TiT4*nim  4LL0v.  ^ 

rNTftlC4L  •MTlALLUIlOt  12/2WTP 

rrrrrr  or  CMrmC4u  ««iu.imO  on  r4Tiour  rMorriiTip.s  or 

•aACHlNPO  T1>44L-«V  TIT4MIUN  4LU>Y*  SCCON04RY  r*fWlC4TI0N 

r*rrrr  or  Di4r.cnoN4Litv  on  thr  ihrumal  r«r»nMON 
rHortraTIR*.  or  4«*4P.4LRn  TI'44Lr4V  YlT4N|U*4  4tU>V 

10/1 i/ve 

r>»rCT^  or  HIGH  11T441N  «l4tr.  4«t0  MICH  T RNR  f.4  4TU4  C ON  TMR 
rO«i«44l  tITV  or  T|>04L'4V  1IT4NU>«4  4UX)Y  10/20/T0 

r^lSMVlTY  mOrMTlBS  or  TI*04U'4V  TIYANIUN  41.UOV 
4/0/11 

rao«-tON  or  tmf  Tvrr  300  srmics  stainless  STerus  *no 

Tl-OAL'AV  TIT4Nli>^  4LUOY  2/12/11 

rkrO«T4tlON  or  T|-44L'4««>-2  . SSN>0  ftSI  TIT4NIU**  ALLOY. 

UNRS  1/21/11 

AATICI/R  4N0  5TRRSS-STIi4f  N morERTIES  OR  TI>14L'7  SSN 
TIIANUm  4LIjOY  1/10/11 

» ClTTINO  or  TI*04L-4V  titanium  4I.IOV. 

srcoNOAm  rAtwiCATiON  3/ir/ii 

/IRnRNAL  INPONMATlON  ON  MRT  4 III  TITANIUM  ALLOY. 

rworr.oTir.s  10/20/10 

MvoMocrN  rMWiTTLrMrin  or  ti'0al~4V  titaniu*!  alloy. 

CONnOSION  1/0/11 

MvnOOGRN  riCHUr  ORTI'OAL’AV  titanium  alloy  DUHINCi 
CH40MIUM  rtATING,  COATINGS.  CORROSION  1/7/11 

information  on  T |>4AL' 2SN- aTN'ANO  TITANIUM  ALLOY 
3/11/11 

lOlNiNO  or  T1'04L‘4V'2SN  titanium  alloy  3/l/Tl 

LINARR  BYRANSION  moreOTlES  or  T|-0AL>4V  TITANIUM  ALLOY 
T/l I /II 

lONG-TiMR  cor.r.r  morrRTie&  or  ti-oal^av  titanium  alloy 
I /2%/1l 

NAGNrrtC'rRNMr.AHitiTv  morriiTies  nr  ti'04l*4v 

TI1ANIUN  allot  t/24/TI 

MRCMANIC4L  rAOrERTIBS  Or  TI*04L'4V  TITANIUM  ALUDY 
lD/J/10 


roorroTirs  or  tr 

10/0/10 


JARANeSB  TI^STR-ISMO  TITANIUM  ALLOY 


rNorr.RTir.s  or  rita  c titanu»m  allot 


10/15/10-C 


rAOrr.Rlir.S  or  T t • o al- 2CR- IT  a- l MD  TITANII/M  alloy 
14/0/10 

• RNMH  AL  STOns.  STRRSS  CORROMON  ANf)  ATRrSs  RRLirr  Or 

•rt.orn  MMurtuRRs  or  ti*04L*4v  ttanium  alijOy  . ioining 
1/27/11 

NALlNAirn  NTNrsS- CORROSION  rAACAINr.  or  ANNr.AI.rO  AND  MA 
1I>4AL*4Y  TITANIun  ALI>0Y  . CORROMON  2/10/11 

NOuRCro  or  mioh  oualiTy  ti>aal'4v  titanium  aluiy  roNor-R 
2/12/11 

N»rCTRO/IRArNI  C SANOLR  »f>R  TMr  ANALYSIS  Or 
T I ' I !•>«- I im*  J Al.  t IT  ANIUM  ALt^Y  3/23/11 


souRCr  or  Ti‘4At-4v  TiTANit/M  Ai.uiY  STRir  roR  AN  AIR  roRcr 
r»ojr.CT  1/30/11-c 

TITANIUM  ALLOYS 

ALRMA  SrORrOAllON  IN  TI'4AL'4V  AND  T I - 4 AL- 0 V • 2 S N 
TITANIun  ALtOtS.  raOOnCTION  11/1/10 

COATINGS  AND  Su^.rACr  TRrAlNPNTS  rOR  TITANIUM  ALLOTS 
1 / I 0 /I  I - C 


COMHOSITION  nr  RUSSIAN  titanium  ali>ovs 


t /1 1 /I  I 
•ITh  ROOT 


CORROSION  or  TITANItm  *NO  TITANIt/M  ALIOVS 
rLUlOS.  RROSTMETIC  MATRRIA1A  1//4/1I 

CYCLIC  rATlOur  ANO  CALLING  rROrSHTlRS  or  TITANIUM  ALIJOYS 
11/1/10 

OirruSION  RONOING  or  titanium  AI.IjOVS.  joining 
2/23/11 

rCM  or  titanium  ALI/>YS  and  hi  ON'M  RRNGT  H STRn>. 
NACHINING.  SeCONOART  rARRlCATION  S/24/11 

F.rrrCT  or  shot  reRNiNC  on  the  rATinue  rRorERTies  nr 

TI-4AL-4V  AND  T 1 -4  AL- 4V- 2SN  TITANIUM  ALlilVS  4/20/71 


rrrRCT  or  hydnogcn  on  beta  titanium  alixivs. 
1/20/TlC 


corrosion 


rrrrrr  or  grain  si2E  on  the  eatioue  rRorKRiiRs  or 

TI-4AL-4V  ANO  T I - 4 AL* 4 V- 2 SN  TITANIUM  ALLOYS  11/4/TO 

KrreCT  or  TKMrERATimE  on  THR  MODULU  or  TI'4AL-4V  and 
TI-4AL-4V- 2SN  TITANIUM  ALLOYS.  PBOrRRTlRS  3/24/11 

ELASTIC  MODULUS  AND  MECMiNiCAL  rROPRRTIRS  OK  TI-4AL-4V 
AND  TI-SAL-2  SSN  TITANIUM  ALLOYS  2/11/11 

RLBCTRICAL  CONTACT  RESISTANCE  PROHEHTIRS  Or 
TITANlim  ALIOYS  2/1/11 

KLECTMOCMEMI CAL  MACHINING  Or  TITANIUM  ALIOYS. 

SRCONpAMY  rAHRICATION  11/30/10 

rXECTHOrOLISHI  NO  or  titanium  alloys,  coatings 
2/14/11 

ETCHANTS  AND  OPERATING  CONOITION.H  fOR  CHEMICAL  MII.I.INf;  Or 
TITANIUM  ALIOYS.  SECONDARY  rrHRlCAIION  3/16/11 

EAHRICATION  methods  USED  IN  PRODUCING  Al.PHA-HKTA  AND  MET  4 
TITANIUM  ALLOYS  rOR  IMPROVEMENT  Or  PROPERTIES  1/23/11 

PATIGUE  PROPERTIES  OR  T I - 4 AL- 6 V - 2S N . TI-4AL-4V, 

TITANIUM  ALLOYS  AND  43AO  HI  GH-STR  I.nGT  H &TEEL  1/19/11 

PATIGUE  CRACR-ORORTM  RATES  |N  ANNE ALED  T I - 4 AL- 4 V AND 
TI-6AL-4V-2SN  titanium  ALLOYS  Ifl/fe/TO 

rRACTURE  toughness  PROPERTIES  OE  TI-4AL-AV  AND 
TI-6A|.-2Mt)  TITANIUM  ALIOYS  S/2S/H 

rRACTURE  TOUGHNESS  PROPERTIES  Or  TI-4AI-4V  AND  RH  A III 
TITANIUM  ALLOTS  2/23/11 

GOLD  PLATING  ON  TITANIUM  AMOYS.  COATINGS  4/9/H 

hEat  treatment  ANO  ITS  rrrrCT  on  pHOPr.RTiP*^  or 

TITANIIiM  ALIOYS.  physical  ME1AU.t*RGY  10/4/10 

HOI  EUR  HI  Nr;  or  T I - 4 AL-  2SN  4 y.R  2M0  , l l • 4 AI  - • V . AND 
TI-SAI.-2  SSN  TITANIUM  ALLOYS.  SETONDAMy  EAHRICAIION 
1 /4/T1 

INMAfltLITY  or  PHASES  IN  TlT*N|tiH  AMOYS  IN  IOnG  TiME 
ELEV  ATED*  T r HPER  A1  UR  r rsPOMWES.  PHYSICAL  Mrl»LLUN<iY 
2/3/11 


*«iRr4rr  PRPPARATIOR  OP  TI-0AL-4V  TITANIUM  AlJOY  EOr 
ADHESIVE  MONDING.  JOINtMC  T/22/11 

1 hhRER  AT  IJME9  AND  PROrEnuRP  POM  r«OT  PrMtHING  Tl-AAI-2  SNN 
Titanium  ai.iOy  . spCOnoary  parpicaiion  3/S/il 

TRNSILY  YIEiO  PROPERTIPS  OE  TI-4AI.-4V  TITANIUM  ALIOY 
4*2  1/11 

TMERM4L  4APANSION  PMOPERTIPs  (»r  T|-4A|-«Y  T|TANt|H«  ALI41Y 


*4N|41fr»N«  IN  t l-*4l.-  f MO'  t V Ttt4N|l«M  At.lOt  A*l2»»ANirv, 
PNOPrRI  I r*  I 9 / 1 I 


JOINING  or  TITANIUM  AMOYS  4/21/11 

HrCMAmrAi.  properties  or  ti14nium  aiioyn  iti-ial.  ii-ial. 

AND  1 I - 4 AL-  4V'  3C01  S/3/11 

PHASE  DIAGRAMS  AND  PHOPERIIPS  OE  T|TAN|UM  AMOYS. 

PHYSICAL  METALLURGY  1 / 1 / 1 I - C 

PHODirTERS  ANO  OlMRIHrAORs  2»r  TITANIi/M  AM/>>  s 4/1/11 

PHIIP»Hlirs.  SPITINDAMY  r4HMM'AllUN.  MArMtNING.  NNII  H»  43 
TR^aiHVNl  0»  TI14Nii'M  AM4IYS.  PHYSII4I  M»TAM.t4iliY 
4/ 12  / I » • E 


Mio*raTir«  or 

raorrRTiRf  or  rri  « TiT«su>*«  S/7tt\ 

rrorratifS.  «‘rco«*o*rt  r 4m«  i c»t  »o«» . *«4Cmini*io.  4nn  Mr.4t 
^■r4'T«r«(i  or  iii4«iiu««  «li/>vs.  rM>fi.)C«L  mrt4i.uumqm 
7 /ll-C 

rKorraTir«  4*tn  u^*nr.  or  w21/t1'C 

raormtrs  or  Tl't4L'4V.  1 1 • » 4t- * v* **<n 
T > • UNO- rv*  irr- \*L  T n **•!  »*«<  4u/Jis  I0/I4<'70 

•RorraTirs  o^  Ttrrs  n»  4no  1C4  ST4i**ur>s  s*rrri-S. 
VlT4l.l.ltm  ll.cn^l  CORRI.T  AI.OO*  . TI*«4r>4V.  44tD 
1 1 - ) n m* 4L  t IT4NI  n«4  4i.i/)vs  ^/29/7S 

mtsfAnrn  OS  Ti-4I,'.4A  TlT4<i«(i;«(  ALi^T.S  rHO*4  19S0  TO  19^% 
^/14/7t 

ar^tM4«lCr  •rloihc  or  tit4*iiu>4  4uy>T?..  joining 
12/14/10'C 

^rr/>ND4M>  r4mnC4TiON  4*10  joining  or  tit4niu*4  alloys 

4/1  /Y  l-C 

-M.rCTION  AND  4V41L4HILITY  Or  TIT4NIUN  ALIEVS 
A/29/1I-C 

NOI.IO  TAONIUM  UNBII  iTTLkNfNT  OP  TITANIUM  AUiOtS. 
rr^NMos ion  I / 1 1 /I  I 


titanium  SrHINn*^,  MPT  ALIOOR  ArMY  . co«romo«  A/H/Y 

STUr.fS  CORNOAIQN  Tr.!lTf>  on  titanium  lirNIMaA.  Cftnmostom 

\ /2A/1 I -c 

TITANIUM  Tune 

• ftl.Or.D  TITANIUM  Tunr,  3/9/TI 


TITANIUM  TURIMC 


JOINING  AND  ro»*4lNG  or  TI-3AL-2  SV  TITANIUM  TUMINO 
4/20/71 


Tri»N4B»  rMAj^r  oiagmam  or  NiCNrj'  titanium-  rot.uMNiuM. 
rMYSlCAI.  MKTALLUBGY  1/20/TI 

•r.LDiNC  TrcMNioor.s  or  titanium-  nicnpl-  and  cobalt -bank 
ALLOYS,  JOINING  3/22/71 

TITANIUM'BASR  ALI/)YS 

F.LrCTROrOLI  SMI  NG  OP  NICaFL-HASK  ALLOYS  AN© 

TITANIUM- BASK  AUOVS,  COATINGS  10/12/70 

TIT ANI UM- CAOMir 

TITANIUM-CAOMIP.  STBPSS  COHBOSION,  rOBNOSION 
12/14/70>C 


TITANIUM  ALIOYS  kOB  *:CBK»S  AND  B I VFT  US  AGR  12/1T/70-C 

TITANIUM  AI.IOYS  usr.n  in  SPHING  applications  J/3/71 

TOftSlONAL  MODULUS  OP  BOPTlWF.  OF  TI-AAL-4V  AND  TI-3AL'2.5V 
TITANIUM  ALLOYS.  PfinrFBT  I F.S  I1/2S/70 

usr  or  BrtA  titanium  alloys  in  ROTOB'BLAOE  APPLICATIONS 
7/13/71 

l/srs  or  BF7A  titanium  alloys  1/25/TI 

NPLOING  or  BRTA  TITANIUM  ALLOYS.  JOINING  12/23/TO 

T IT  Anm/m  AIA^V  , 

CLPANING  or  Tl'6AL-4V  titanium  ALLOY.  COBBLolON  TANkACC 
7 /S/TI 

TITANIUM  ANOOLS 

cladding  /jr  TITANIUM  ANoor.s  n/io/TO 


pHorrMTirs  incLiioinc  rATioor  or  Titanium  cast  ali^ys 

i/ia/Ti 

IIYANMNi  CASTING  Al.l/IYS 

Y-jANt.m  CANTING  ALUIYS  rO*  MARDRNING  APfLI  CAT  IONS , 
«rT  ALtJiBOY  12/11/70 

- '4ani.>«  Pitting  Tirs 

••••»N«inN  nr  rASTiCiP  P.miSsiOn  pbom 
* « A*  « Cl^T  IM(.  r I rs  DUB  IMG  UtTH  ASON|C  VM»M  AT  ION 


• • <•»  PABIlCl.P  PMISSION  rBOM 

« **7|N.  Tir«  OlAMNC  ULTMASONIC  VIHHATION 


«MM/»n  tl-*Af-«r  TiTANiitM  PLATF  TO 
PmvSICAI.  MATAt.UlMGl  7/27/11 


•«  AiNVat»MION  »tiN  tOIO.  MANAPTS 


r A*  t4  •«  NO-AlC* 


TITANIUM-CADMIUM 

TITANIUM-CADMIUM  STRESS  CORROSION.  CORROSION 
I0/S/70-C 

TITANIUM- COATRD  COPPER 

USE  or  TITANIUM-COATED  COPPER  AS  CATMQDE  MATERIAL  POM 
ELECTHOPLATI NC.  COATING  S/4/11 

TITANIUM-HYDROGEN  REACTION. 

REVERSIBILITY  OP  THE  T IT  an  1 UM- MY  DROGPN  Rr.ACTION. 

VACUUM  HEAT  TREATMENT.  PHYSICAL  METALLURGY.  CORROSION 
7/1 3/TI 

T1TAN1UM-TO-  ALN10 

PEASIHIUTV  or  HRA7ING  T I T ANI  UM- TO- ARMC/i  IRON  AND 
SOLDERING  T IT  ANI  UM-TO- ALNl  S MAGNET  ALLOY.  lOINING 
10/27/70 

TITANIUM- TO-  ARMCO 

rPASlBILITY  or  BRA7INC  T I T AN  I UM-TO- ARMOO  IRON  AND 
SOLDER  I NG  TIT  ANI  UM-TO- ALNI  9 MAGNET  ALIOV  . lOINlNi; 
10/27/10 


BMA7ING  or  TITANIUM.  TITANIUM  TO  INCONEL 

NICa*-1-RASE  AHX)Y  joining,  and  aiRROSlON  lOiNTS  OP 

THESP  materials  IN  B^>RA^RO  rATER  I/I4/1I 

COMP  AT  I HI  LIT  Y OP  AU«41NUM.  TITANIUM.  AND  RPRYIJU'M 
ALLOYS  RITH  ETHYLENE  CLYCOU.  CORROSION  S/30/11 

OP  HIGH  STRAIN-HATP  LOADING  ON  TMP  ••kCMANlf  A' 
PHorP'RTlES  OP  AIRCHAPT  STEEl>  . T IT  AN  | UM . ' AND  Ai.uMINiiM 
ALU)7S  2/2/71 

Eppprr  or  mydrogpn  on  pmopprties  and  paiiurp  op  ti-aai-av 
TITANIUM.  2eiA-Tb  AND  T019-TA  ALUMINUM.  AND  R AS 
COLUMRIUM.  aiRROSION  1/4/Tl 

PAHHICATION  AND  PMOrrSSINr,  OP  TITAN||»m. 

SKaiNOARY  EAMMICATION  2/3/11-C 

PMAmiRE  TOUGHNESS  AND  CNACa  OMORTM  PmoppRI  | •■  - IIP 
Mirp-NALi/)YS  . RPPRACTOHY  AI.1/7YS.  TITANIUM.  AND 

MIGH-STRENCTm  STRP.lJs  1/27/11 

MICMUYIKLO  p-ih^nGTH  and  Miri/nrRP.PP  EHOPPRIIPN  114- 
ALUMINUM.  RpPYLi.lUM.  TlTANll'M.  AND  ^aiINPMi*m 

4/23/11 

••P.IP'":iON  OP  A RP'I.IPAP  MA7PRIAI  PYPOSPIITO  NAIl  aA'pN 
I2)n7A«N|NI^  H2*‘  . COMROMON.  sTAINI.Pan  MAA|>.  T 1 1 • n I • -M  . 
/“ND  N|t«PI.-HANE  ALIilYS  A/1/11 

NlNPN'nM  PHOAPNTIPS  APTPR  HAP'D  HP  47  I NL  llfr  A«»'M*N.*M. 
HALNkotUM.  TIIANIUM.  AND  NIAINIPNV  MAPI  AII2»N 
I I « *0/70 


«-tUN  >IAITM(>N  «|lNnNIY>P*>  N^ltllNN  Itk  lltitl 

. UNI  not  / ■ I • 1 1 
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Tfttiriti  or  «*rT4U 

10»1C»T>  or  «r.T4IJk  i/ll/TI 

TO»icitt  •r.Mt4HC»i 

••4Tr4l4l<t  TOllCITt  mii*4«CH  4NO  D4T  4 401)MCr.fi 
Ti;«in4Trii 

4V4IL4Hll,ITV  tU»»n4t^«  3/»4/t» 

omctiu7.i««o  rrrprr  or  4oonio*<s  no  TUNOsnet 

rHVMC4L  •*r74H.U»lCt . rWOPERTIf}.  7/?0/H 

ri£»*  ^T«r^^  o«  rs*m»r  snurtiCTM  rnorrsTies  or  noNCSTri 

•n  »4lOH  TfMrr«4TU«R!*  A/20^n» 

roH««i«ic  or  Tl:*•^sTr^  4»*0  NOi.t «nr**u»«. 
svco*ir>4Ki  r4*ujiC4nio*i  i/r/m-c 

•*4rHi«ii«o  4«<n  rnoremirs  or  no'iCMr:**  4/wi» 

04in4TiON  or  Tu*«csnr'‘  ri  L4«4r»<n5  , cosbomon  2/2/ni 

rMvsiC4L  rnorruTirs  or  Tu*»OSTr.«  »/3/7»-C 

morMtieS  or  ««>-SORr.  *40LYHDr.BUN  4N0  »-3&Rf*irM0  TU*<G5TCN 

4|.IX>V^  4/14/Tt 

TMr.r«4L  cn**T»oCT«viTt  or  roi,tCf»v5T4tui **E  nu*«csTr»<  4nd 
MNCi.r.  ci»Ysn4i.  Tt'NOSTr**,  rRorrRTir.s  S/io/nj 

TKur.snrN  4lu>ys 

rrrrcTs  or  rontTv.  CR4iw  5i2R.  4yo  4lu>^i*«g  •«rr4LS  on  thr 
«WlTTLr  OUCTILF  TR4«lSITION  Tf*4PrR4TURe  Or 
nu«C<^nr.i»  4LL0VS.  PHYSICRL  •4KT4LLaRCV  6/3^11 

T»n»o*nr«.-RicH-RMrNiu«4  4lu>y& 

rv4ui4Tio*t  or  nu«<oRTe«»-RiCM*RMr:NioM  4lU)vs  in  »-R4y 
n4«arr  4prtiC4TioNS  ii/4/to 

niJHIIINr  4PPLtC4TtON 

U!ir.  or  COUMRIOM  4LU)VS  in  4 TURHIMC  4PPtlC4TION 
10/1  /TO 

in.TR440N|C  CLr4N|NG 

CR4CK  p4n,uRrs  in  ipni  maragino  sTeei.  rpsultinc  from 

UtY»4SONlC  CLe4NlNC,  CORROSION  1/2T/71 

P4ntGor  CR4CK1NG  or  4UUM|NUM  TtiRBiNe  4HFFLS  DURING 
UI.TM4SONIC  CUe4N|NC  4/10/TI 

iM.nrtSONtC  VIRROTION 

PRrvrNTION  or  P4RTIC1.C  emission  from 

T|T4NU«  CUTTING  TIPS  !>*>»  I NO  ULTRASONIC  VI8H4TION 

S/S/TI 

p»rrrNT»ON  or  PARTlCLf  EMISSION  r«OM 

TITANIUM  CtTTlNC  TIPS  mWlNG  ULTRASONIC  VIBRATION 
S/S/Tl 

I*  AN  I u«* 

InPORMATION  on  Or.PLrTKD  l»4N|UM  3/IR/T1 

MN^Al.t/lCRAPHT  or  UR4NIL*M.  PHYSICAL  METALLURGY 
1/20/TI 

PHYSICAL  AND  MECHANICAL  PROPERTIES  OP  OEPLETEO  URANIUM 
I /S/TI 

URAN|U««  IGNITION  TEMPERATURP.  IW23/TO 

liA  AGP 

RPRYI.I.IUM  USAGE.  PROPERTIES.  AND  FAHRICATION 

i6/2e/Te>c 

NlCNEI.'flASE  ALI/Ol  USAGE  ll/ll/TO'C 

PROPERTIES  AND  USAGE  OE  HAR AGING  STEEL  SPRING^ 

2/*/1l 

properties.  PORCInG  PRACTICES,  AND  USAGE  I NCO  TOA 
NitREL'MASE  ALI/IY  IWII/TO 

PmOPPHTIES  and  tlSAC^  or  TITANK««  audits  l/TT/Tl-C 

TiTANliNi  t'SAGP  S/T/T|»C 

TtT«Nli>«  AliXJVo  ro*  STREPS  AND  RIVET  IT/l1«Tr>>f 

I. *.*/.»  O*  titanium  STRAE  R/lP/Tt 


USAGE. 

AVAH.ARI LITV . USaOE.  AND  PROPERTIES  OP  TITANIUM  SPRINGS 
I /22/1l>C 

USE 

DP.VEIOPMPNT  AND  USE  OE  RERyI.I.IUM  / ALUMINUM  LAMINATES. 
.lOININQ  A/23/TI 

SELECTION  AND  PROCESSING  OP  TITANIum  POR  HEART-VALVE 
APPLICATIONS.  USE,  SECONDARY  EAIMICATION  T/30/Tl-C 

TITANIUM  USE  EORECAST  TO  1*13  2/lfc/Tl 

IISES 

EXPORTATION  OP  T I- A AL- AMO- 2 . SSn-O  SSI  TITANIUM  AMOY. 
USES  1/23/Tl 

USES  AND  PROPERTIES  OF  VARIOUS  Af„4'M|NUM  ALi/)TS 
1 /2T/TI 

VACUUM  MEAT  TREATMENT 

REVERSI  81  L1TY  OP  THE  T I T AN|  UM- HY  OROGP.n  REACTION. 

VACUUM  HEAT  TREATMENT.  PHYSICAL  METALLURGY.  CORROSION 
T/13/TI 

vanadium 

SOLDERING  or  VANADIUM.  JOINING  S/16/T1 

VANADIUM  FOR  use  AS  A RP AR - RES  I ST ANT  COATING  TO  RE 
APPLIED  TO  TITANIUM  11/12/70 

VIBRATIONAL  STRESS  RELIEF 

VIBRATIONAL  STRESS  REL1EE.  PHYSICAL  METALLURGY 
7/13/71 

VIBRATORY  STRESS  RELIEF 

VIBRATORY  STRESS  RELIEF  OF  RESIDUAL  STRP.SS  OE  STEEI.S 
A/e/71 


FRICTION  AND  PEAR  OF  MARACING  STEELS  2/16/71 


PELO  CRACA  REPAIR  OP  RENf:  4 1 HONEYCOMB  PF.LOS  . 

NlCAF.L*BASe  ALLOY,  JOINING  l/lP/71 

PELO  PROCESS  SPECIFICATIONS.  JOINING  7/13/71 

PELDABILITY 

PROPERTIES  AND  PELDABILITY  OF  NICAEI.-BASE  ALI.OY  S , 
joining  10/20/70 

PFLOEO 

PELOED  T IT  AN1  UM  Tl/BL  j/0/71 

•ELDED  JOINTS 

TENSILE.  SMEAR.  AND  K AT  I GUF  EROPFHurs  OE  E I ECTRON- B»  A«* 

• E.LOKD  JOINTS  OE  4340  AND  4130  H I OH- STM  r NOT  H STEELS 
4/1S/7I 

•ELDED  TUBI NO 

FATIGUE  PROPERTIES  OE  TYPE  321  STAINLESS  STE:EL 

• P.LDP.D  TUBING  11/13/70 

PP.LDI  NG 

ALUMINUM  PELDINC  PROCP.DURE.  JOINING  J/IR/TI-C 

aluminum  TUBE  PELDING.  JOINING  4/13*71 

rOMEAT  I Bl  LITY  AND  PEl.Dl  NG  f»r  A-2»S  STAINI.ES*.  STEEL. 
CORROSION.  JOINING  1l/20/YC<-r 

DIEEUMON  •EI.DINC  Or  IMPURE  GRAEMITE  TO  A 
NICaEL-BASE  ali/iy  or  STAINI.Enn  steel,  joining 
A/2S/7I 

Di»rt:MON  BONDING  AND  E LEO  NON- HP  AM  NPl.niNG  Or  IN-inO 
NICnEI.-HASE  AU/IY  . lOINiNi,  IWYMO 

M.E  rr  HON-  BP  AM  •PI.DING  OE  TYEP  pis  NTA|N|.r>«*  ••YEPI  and 
INGONPI  71*  N|f'NM-HAN»  A<  t/>l  . ItMNIN.,  •fIS'Tl 

»|.P|'’lNON  HPAMAPiriSGOP  |7-4Vp»»TA|NIP*N  It 'ININ* 

7//-  II 


A -40 


• f.i.oiNQ  or  MY-vo  steet. 


A«o  •rin>*»0  or  L*0S  CCl»*LT-n4SR  *Ui1Y  SHKrr, 


■rtntxn  or  Ytrr  »T4iwtr<^s  »Tr.rt  **«o  4110 


rt«4io*i  ■ri.oi«o  nr  r»«»  ««d  rr**  4ti^TS.  .ini«n«0  or 

Cnt.uatHIU**  AHO  «>tVllDR«U*«  4tl^T» 


•RLoioc  or  *110111. 'CO4TR0  cnrrr.N  to  rov«R 

JOINIMQ  1/tt/Yl 


aiBTM  «euoi«*o  or  4S«o  HiCH-sT«r«GTH  srrrL. 

2/2/YI 


ini*tt*io  or  •I’SZ  00R*LT>H4sr.  4LU>y.  •floing 


rttinr  ro»*44Tio*t  ik«inc  4Lu«4i*>ut«  •rLDi^c.  .ioi>«i*ic. 

4«*rr«cr  T«I>41«M«T  •/M/YI 


ri.4Tl«(G  4I«D  •PLOmC  or  TI74«tlU'4.  C04Y|*iaS.  JOINIWG 
4 /Yl -C 


RrMST4*<Cf  •KLOIMG  Or  TtT4MUH«  4LLOV6.  .}OI«l«<G 
12/I4/Y0>C 


smjrrrji  ro«  TMr  nirrusioM  •ploinc  or  TiT4*tit<«4  st*»uCTu«ks, 
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SYNOPSES  OF  REPORTS.  MEMORANDA.  AND  TECHNICAL  NOTES 
ISSUED  AND  IN  PROCESS 
(Oclober  1,  1970  lo  July  31,  1971) 


Synopses  of  Reports  ond  Memprondo  Issued 


Summory  Befylttum  Reseorch  ond  Development  Proqroms  (Revisedl  DMIC  Report  S-32 

By  A . N.  AsKurst,  H.  D.  Names,  ond  R.  J.  Runclc  February  1971 

This  lummory  of  beryllium  research  and  development  progroms  is  intended  to  update  on  earlier  summory,  DMIC 
Report  S-15,  published  in  June  1967.  Progroms  ore  arranged  according  to  the  following  mojor  subdivisions:  Processing, 
Metollurgicol  Voriobles,  Externol  Voriobles,  Properties,  Anolysis,  Safety,  Composites,  Applications,  orsd  Miscellaneous. 
For  eoch  program,  the  following  informotion  is  given  (if  ovoiioble):  Contract  Number,  Controctor,  Principal  Investigo- 
tors.  Sponsor,  Title,  Ob|ective,  Approoch,  Progress,  and  Reports.  Current  programs  ore  identified  with  on  osterisk. 

Fiber -Reinforced  Metol-Motriy  Composites^- 1969- 1970  DMIC  Report  S-33 

By  K.  R.  Honby  July  1,  1971 

This  report  is  intended  to  updote  DMIC  Report  S-27  which  described  1968  reseorch  on  fiber-reinforced  metal- 
matrix  composites.  A two~poge  sumrrsary  outlines  the  current  state-of-the-art  of  these  composites,  ond  is  followed  by  a 
discussion  of  1969-1970  reseorch  on  the  composites,  arranged  occording  to  matrix-  ond  fiber-moteriols.  The  bulk  of  the 
report  consists  of  summaries  of  1969-1970  reseorch  progrorr^,  orronged  by  progroms. 


Applicotions  ond  Potenfiol  of  Thermomechonicol  Treotment 
By  H.  J.  Henning 


DMIC  MerTH>ror>dum  251 
November  1970 


This  memorondum  wos  odapted  from  a folk  given  by  the  outhor  ot  o subgroup  meeting  of  The  Technical  Coopierotlon 
Progrom  (TTCP),  London,  April  1970.  The  outhor's  primory  theme  ts  that  there  ore  sufficient  doto  olreody  ovoiioble  to 
permit  the  use  of  thermomechonicol  treotment  (TMT)  routinely  in  the  manufacture  of  some  alloy  products.  The  use  of  TMT 
for  products  of  low  carbon  steels,  oluminum  alloys,  moroging  steels,  titanium  alloys,  nickel-base  olloys  ond  high-olloy 
steels  is  discussed  briefly.  Most  of  the  memororsdum  deals  with  TMT  of  olloy  steels.  The  future  of  TMT  1$  forecost  briefly,  . 
porticuloriy  with  respect  to  alloy  steels.  An  extensive  bibliogrophy  includes  sou»^ces  of  several  longuogcs,  primarily 
English  ond  Russion.  A few  sources  in  French,  German,  Czech,  Serbo-Crotian,  ond  Japanese  are  also  cited. 

Concepts  in  FoU-Sofe  Design  of  Aircroft  Structures  DMIC  Memorandum  252 

By  Dovid  Broek  Morch  1971 

In  order  to  obtoin  on  cpproisal  of  the  stote  of  the  ort  of  fail-safe  design,  the  outhor  mode  on  inventory  of  foil- 
sofe  design  methods  opplied  by  vorious  oerospoce  componies  and  of  reseorch  work  relevont  to  the  engineering  opprooch  of 
fotigue-crock  propagation  ar>d  residuol  strength.  This  memorandum  is  bosed  on  infoimation  from  discussions  with  personnel 
of  severo!  componies  and  reseorch  loborotories,  with  the  moin  emphasis  on  plone  stress  ond  transitional  frocture  behovior. 

This  memorondum  presents  o brief  description  of  the  general  approach  to  the  foil-sofe  pioblem,  on  analysis  of  severol 
of  the  existing  methods  tbot  use  this  opprooch,  including  their  shortcomings,  ond  o summory  of  the  doto  required  for  o good 
foil-sofe  design.  A specific  opprooch  proposed  for  the  presentotlon  in  MIL-HDBK-5  of  doto  pertinent  to  the  foil-sofe  design 
concept  is  evoluoted  in  terms  of  its  opplicobility  to  that  concept. 


Dimerisipnol  Instobility  — An  Introduction  DMIC  Memororidum  253 

By  R.  E.  Moringer  April  1971 

The  point  of  this  memorondum  is  to  emphosize  the  danger  in  occepting  engineering  doto  ot  foce  value.  The  defini- 
tion of  units  used  in  the  meosurement  of  engineering  porometers  related  to  solid  moteriols  is  discussed.  A mojor  portion  of 
the  memorondum  is  concerned  with  micromechonicol  strength  porometers  in  solids  such  os  yield  strength,  elastic  limit, 
ond  proportional  limit.  Vor lotion  of  elostic  "constonts"  in  ordinory  engineering  materials  ur>dcr  various  conditions  is  dis-  • 
cussed.  A final  section  of  the  memororsdum  discusses  voriotlon  of  the  thermo!  expansion  coefficient  in  moteriols. 


DWfrctofy  of  High^Temperpture  Co^fosion  Reseoich 
(OfQonizations,  Investigotors,  end  Progroms) 


DMIC  Memorondum  254 
Jonuory  1971 


TKis  directory  of  reseorcK  orgonJzofions,  investigotors,  and  research  progroms  o»  oreos  of  rcseorch  was  prepared  from 
informotion  gathered  by  the  NATO^AGARD  Working  Group  on  Basic  ond  Applied  Research  on  High-Temperature  Corrosion, 
ond  the  European  Federation  ©f  Corrosion's  Working  Group  on  Corrosion  by  Hot  Goses  ond  Products  of  Combustion. 


The  directory  lists  the  orgonizotions,  together  with  the  investigators  ond  the  research  oreos  (or  specific  programs)  In 
which  they  ore  working,  oiphabeticol ly  by  countries.  There  ore  178  orgonizotions  from  eleven  NATO  countries  included. 
A cotegory  index  indicotes  the  high-temperoture  corrosion  reseorch  areas  in  which  the  vorious  orgonizotions  ore  conducting 
lescorch.  The  two  reseorch  oreos  currently  receiving  the  iTX5Sf  otiention  ore  (1)  moteriol  bchovior  under  corrosion  one 
(2)  reoction  kinetics  orsd  diffusion  processes,  in  which  119  ond  97  organizations,  respectively,  ate  working.  An  olphobet- 
icol  index  of  investigotors  includes  opproximotely  240  nomes. 


Description  ond  Engineering  Chorocteristics  of  Eleven  New  High-Temperoture  Alloys  DMIC  Memorondum  255 

By  W.  F.  Simmons  June  1971 

This  memorandum  contoins  o description  or>d  summary  of  preliminory  properties  of  eleven  new  alloys  thot  ore  con- 
sidered to  be  promising  high-temperature  moteriols.  Most  of  them  ore  in  the  experimental -application  stoge  of  their  develop- 
ment; however,  o few  hove  reoched  the  point  where  they  con  be  considered  commercial.  Included  ore  six  nickel-bose  ol- 
loys,  two  iron-base  alloys,  one  iron-nickel -base  oltoy,  one  cobalt-base  alloy,  arsd  one  multicomponent  alloy  that  contains 
primorily  nickel  and  chromium.  Following  descriptions  of  composition  and  microstructure  of  eoch  alloy,  a torge  section  of 
the  memororsdum  is  concerned  with  physical  and  mechanical  properties,  predominantly  stress-ruptuie  or>d  creep  properties. 
Oxidation  and  sulfidotion  as  well  as  elevated-temperature  stobility  of  the  olloys  is  discussed.  Informotion  on  processing 
ond  ovoilobiiity  of  the  alloys  is  also  given. 
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10/19/70 
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High-1  emperoture  Corrosion  Reseorch  — Directory  of  U.S.  ond  Conodian  Progroms 

Speciol  (Non-AISI)  Stoinless  Steels 
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Preliminary  Properties  of  Aluminum  Alloy  2021 
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Publicotion 

494 

ASTM  Speciol  Introduction  to  Today's  Ultrohigh-Strength  Structurol  Steels 

Technicol 

Publicotion 

498 
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Beryttium 

Effects  of  Impurities  on  Mechonlcol  Properties  of  Beryllium 
Nontroditionol  Mochining  of  Beryllium 

Columbium 

Cborocteristics  of  Coated  Columbium  Alloys 

Steel 

D6oc/F-lH  Frocture  Tougbnes'  Test  Program 

Compilotiors  of  Trade  Names,  Specificotions,  ond  Producers  of  Stoinless  Alloys  ond 
Superoilo/s 
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Surfoce  Effects  on  Titonium 
Crock  Propogotion  of  Titonium 
Beta  Titanium  Alloys 
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Effects  of  Shot  Peening 
NDT  Developments 
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REVIEWS  OF  RECENT  DEVEIQPMENTS  ISSUED 
(October  1,  1 970  to  July  31 , 1971) 


October  14 

Aluminum  ond  Mognesium 

October  16 

Fiber-Reinforced  Mctols 

November  4 

Nickel-  or>d  Coboll-Bose  Alloys 

November  6 

Pov*fder  Metallurgy 

November  25 

Corrosion  and  Compotibility 

November  27 

Beryl  lium 

December  2 

Mechanical  Properties  of  Metals 

December  6 

Oxidolion-Resistonf  Coatings  for  Refractory  Mcto/s 

December  8 

Metals  Joining 

December  ) ) 

Beryllium 

December  16 

Metalworking 

December  18 

Low-Temperoture  Properties  of  Metals 

December  23 

Fiber -Reinforced  Metals 

December  30 

Refroctory  Metals 

January  13 

Nickel-  ond  Cobalt-Base  Alloys 

January  15 

Mechanical  Properties  of  Metals 

Jonuory  20 

Titanium  and  Titanium  Alloys 

Jonuary  22 

Powder  Metollurgy 

February  17 

Metolworking 

February  19 

Corrosion  and  Compotibility 

March  3 

High-Strength  Steels 

March  5 

Metals  Joining 

March  10 

Titonium  and  Titanium  Alloys 

Morch  12 

Low-Temperature  Properties  of  Metals 

Morch  19 

Beryllium 

March  26 

Refractory  Metals 

April  7 

Aluminum  or>d  Mognesium 

April  28 

Fiber -Reinforced  Metals 

April  30 

Nickel-  arsd  Cobalt-Base  Alloys 

Moy  7 

MecKonical  Properties  of  Metols 

May  21 

Oxidation-Resistont  Coatings  for  Refroctory  Metals 

Moy  26 

Metalworking 

Moy  28 

Titanium  and  Titanium  Alloys 

June  2 

Low-Temperoture  Properties  of  Metals 

t-me  9 

Metals  Joining 

June  1 1 

Corrosion  arsd  Compatibility 

July  7 

Powder  Metallurgy 

July  9 

Refroctory  Metals 

July  26 

Fiber -Reinforced  Metols 

July  29 

Metalworking 
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ME  TALI UWGICAL  CDRPuPATIOn 
(MONTRtAj.  UuEbEC.  CANAuA) 
J.E.  ponTbRUND 


SUPLHALLOTS  fop  GAS-TUPBlNi 
service:  OPEKaTIOn  OF  DMlC 

( JUL) 


OPERATION  Uf  OMlC  (MAR! 


COlUMbIUM  and  COLUMBIUM  ALIOTS 
I JAN! 
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J APPENDIX  E 

1,3  •.  TRAVEL  AND  T''CHNICAL  MEETINGS  ATTENDED  BY  DMIC  PERSONNEL 

^ (October  1970  to  July  31,  1971) 
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TOkVCL  OF  OiFCNSi  M£l*LS  )NfO«MAl]ON  ClMlth  Ptf^SOMNLL 


*Siao*Cut  Company 

IVAN  NUT(.»  CAL)ro*<NlA) 

L.a.  CAkIriONNt 


OPOA««I?A110N  ano 
DM2C  »FP»iS£NTAnVf 


pufcpo&E  or  visn 

OR  SOeJtCT  OISCUSSLO 


ATLAS  testing  LAtfORAlORltS 
iLOS  Angeles*  California) 
C.a.  CAmTmORNE 


].  INUUSTRIAL 


9EUC0M.  INC. 

laASMlNGTON*  D.C.) 
R.J.  PUNCK 


AfRosPRCE  Corporation 

(Cl  SEOusUO*  CALIFORNIA) 
C.«.  CAnIhOrNE 
N.D.  MORAN 
l.W.  CAmTmORNC 


ArriLlATEO  metals  CORPANT 
(LOS  ANOFLCS*  CALIFORNIA) 
C.M.  rApTnORNi 


AIRCRAfT  HTOROFORMInG*  INC. 
(GARDENA,  CALIFORNIA) 
C.P.  r.ApTnORNt 

C.  R.  CAMTnORNC 


Al»(  search  mANUF  ACIORING 

company 

(LOS  ANGELES*  CALIFORNIA) 
(•  «•  CAPIhORNE 

r.H.  (APImORNE 

£ .«.  CAPlMORNt 


C.tf.  rAPlnORNC 

C.  ••  CAvlHORNi 

(TORSANCF*  CAlDORNlA) 
£.«.  CAmIhORNE 


f.L.  berglunu  company 

(CERRITOS.  CALIFORNIA) 

OMIC  REPORTS  and  services  capTmORNE 

(MAR) 

DMIC  REPORTS  anO  SERVICES! 

THEIR  ACT wrni5T~xfiApH7Tr; 

CAPaON  AND  METALLIC  BERTEA  CORPORATION 

SURGICAL  Implants  (jun>  uhvine*  California) 

E.  p.  CapTmounE 


COLLECTION  OF  MATERIALS 
property  UAIAI  THEIR 
PROUUC1S  and  ACTIVITIES 
(MAR) 


BOMB  RACK  FAILURES)  ALUMINUM 
EATRUSIONS  (FEB) 

06AC  BOMd  RACK  HOOK  FAILURES 
(UUL) 


MATERIALS  PROPERTY  OATA  IOCT) 
MATERIALS  USAGE)  MATERIALS 
TESTING  ACTIVITIES  (NOV) 
collection  or  MATERIALS 
PROPERTY  Data)  their 
activities  (JAN) 

MATERIALS  PROPERTY  DATA) 

THEIR  ACTIVITIES  (fEb) 
airesearCh  activities:  oata 

F OR  MlL-S' (JUL I 

UMIC  REPORTS  AND  SEwylCES 
(JAN) 


The  BOEING  rOMPANY 

(SEATTLE.  WASHINGTON) 

D.  BROEK 

C.E.  FEODERSEN 
(RENTON*  WASHINGTON) 

C.  W.  CAWT HORNE 
H.  D.  MORAN 

THE  BRUSH  Beryllium  company 
(CLEVELAND*  OHIO) 

R.J.  PUNLK 
(ELMORE*  OHIO) 

R.J.  FAVOR 

(lapnoalf.  California) 

E.  W.  CAPiHURNE 

E.  w.  CawThoRnE 
E.w.  CAWTHQRNl 

E.  p.  CApIhORNE 
R.  J.  RUNCK 

CABOT  CORPOpaTIUN 
STELLITE  DIVISION 
(NORPAlK.  CALIFORNIA) 
E.W.  CApTHORNL 


ALLOY  INOUSTPIES*  INC. 

(GARDEN  GftOVf  « CALIFORNIA) 
c.p.  rApiHO*'GE 


ALLOY  SPECIALTIES*  LTD. 

(LOS  ANGELES.  CALIFORNIA) 
E.  W.  CapThORNE 

C.P.  TApThORNE 
t.P.  fApTHORNl 

f.p.  CApTnORNE 


titanium  PJRL  PRODUCTION  AnO 
MANUFACTURE  OF  TITANIUM 
SPRINGS  (DEC) 


COLLECTION  OF  PROPERTY  DATA 
FOR  MlL-HuBK-S  (OCT) 
MATERIALS  PROPERTY  DATA  (FEB) 
COLLECTION  OF  MATERIALS 
property  DATA  (MAR) 

materials  property  Data  (aprI 


CAlSTRIP  STftL  CORPORATION 
(LOS  ANGfLiS.  CALIFORNIA) 
C.P.  CAWlHORNl 


CARLTON  rORGt  COMPANY 

(PARAMOUNT*  CALIFORNIA) 

E.P.  cabthorne 

CONRAD  CORPORATION 

(GARDENA.  CALIFORNIA) 
E.P.  CAPThORNE 


AM«  RCOM  COMPANY 

dOS  ANGFLIS*  CALIFORNIA)* 
K.R.  .*AM>Y 

AHCTfK  corporation 
CAIMEC  OIVlSJUN 
(lOS  ANUTlES*  CALIFORNIA) 
E.  p.  Cap'  'mnE 


apnco 

(LOS  ANGELES*  CALIFORNIA) 
E.P.  CApIhORNE 


ASSXIATIO  <PR1)M*  company 
(GARXnA,  CALIFORNIA) 
E.P.  CApThOPNC 

E.P.  CApThORNl 

l.P.  CAPThOmNE 


composites  (APR) 


Their  activiiiest  materials 
USAGE  (oCT) 


OhIC  reports  ANU  SERVICES) 
materials  PROPLRTv  data 
(FEB) 


TITANIUM  SPNJNG  manufacture 
ANO  USAGE  (UtC) 

TITANIUM  SPRiNu  F»ROClSSJNO 
(JAN) 

titanium  SPm|)»6  PRODUCTION 
PROmFMS  lAPRl 


CONTINENTAL  METALS*  INC. 
(GLEndaly  • California) 

E.P.  CAalHORNt 


E.P.  CAplnOwNf 

l.P.  CapIhOrNE 

E.P.  CApImuRM 
E.P.  CAPtnORNF 
£.  p.  CAwTHORNt 

C.S.  ISDUSIOIES*  INC. 

(LONG  beach*  CALIFORNIA) 
E.P.  r apThDrNc. 


EOClIFF  iNSYRUMtNTS*  INC* 
(MONROVIA.  CALIFORNIA) 
£.  p.  capThORnI 


Electron  beam  peloing*  inc. 

(LOS  ANGfLiS*  CALIFORNIA) 
E.P.  CAPlHORNt 


ELECTROCHEMICAL  maCHJnING 
OPERATIONS  (JUN) 


DMIC  REPORTS  ANO  SERVICES 
(FEB) 


BlRYLLIUM  handbook  (MAT) 


capabilities  for  producing 

PLRFORATiO  TITANIUM  SHEET 
40EC) 


DMIC  REPORTS  AND  SERVICES) 
materials  property  DATA 
(OCT) 


MlL-HOBK-S  (NOV) 


DATA  FOR  titanium  HANDBOOK 
REVISION  (JUL) 


beryllium  (MAR) 

Mll'HOBK'S  (DEC) 

BERYLLIUM  USAGE)  INFORMATION 
SOURCES  (OCT) 
dfPTLLJJM  USAGE  (NOV) 
BERYLLIUM  USAGE  AND 

INFORMATION  SOURCES  (MAR) 
BERYLLIUM  handbook  (JULI 


PRODUCTION*  USAGE*  AnD  TESTING 
OF  HA  IBB  alloy  (APR) 


UMlC  REPORTS  AND  SlRVICES) 
THEIR  PRODUCTS  AND 
ACTIVITIES  (MAR) 


materials  PROPERTY  DATA  (MAT) 


OMIC  REPORTS  AND  SERVICES) 
THE IR  ACTIVlTltS  (MAT) 


DATA  ON  Allot  tIb*  Renev  ai. 
L-60S*  A*«D  HASIELLOY  A 
(NOV) 

CDLLlCTlON  OF  MATERIALS 
property  data  (JAN) 
MATERIALS  TEST  REPORT  (FtB) 
MATERIALS  PROPIRTY  DATA  iapR) 
MATERIALS  PROPERTY  DaIA  (jOM) 
property  data  FOR  NlL-*S  lJULi 


OMIC  SERVICES)  Their 

ACTIVITIES  (NOV) 


INFORMATION  C()«TER  SERVICES 
lUCT) 


AVAILABILITY  Of  mLLD  PROPt«TY 
DATA)  LlLCIRON-BEAM  mLlDING 
OF  A«?Pt.  STAINLESS  SUU.S 
()«0V) 


Tn*:iO“  >**LtS 

vKla^i*  CalW*i 
t.»i.  rA*i"C»**»n. 

OtNiaAL 

1S*N  Uii^O* 

t,S.  «*»«TLflT 

bt*««*L  ••OTnwS 

ALllV‘>t«  OlVlSlUN 

OAKS*  CAlJ 

L.  «.  CA«1*<0«<**L 


OliWAL  t *»OJ  Vt£**iNl» 

DOCJ^f N1*T10»»  St^<^U'tb 
4»«t.«^O01  ttCAV.H»  CALUUxnil*) 
L.A.  rAvlHDi'Nc 


biiri^MAK  A(Hr>b*>*Li  CDMHUf*Al  ION 
«tttT*4PA04*  Ni«  TUffAl 
J.A. 


CO«****N» 

IrtUMdANK.  CALl^OXHlA) 

C.«.  CA*Tr*DPNt 


nASICU  MElAi  PMuOjCTS  LUMPANT 

(dOWftANK,  CALlfUxNlA) 

£.  ••  CA*l'40N*«t 

«A»WfT  ALU^INU**  CON**anT 

nO>4PANC(  • 

C.  a.  CAalrtoNNt. 


C.B.  r.Avl'iOPNl 


Hj-PuoDoCTlnN  f CUM^'Awr 

{•tON'ridt.ilO*  CAl  Ir  uxNlA) 
k.B.  rAaTrtOWNt 


»*1'S>i£A>«  CUUPOMATIUN 

nOU4<Af»Cr.  (.AL  t^O*'NlA) 

t..  a.  C.AaT**OHNC 

C.a.  CA*lnO>'N£ 

L.a.  rA»lHO«*Nt 


l,a*  TAalnO^Ht 


t,a.  CAalHu*#N( 


t,a.  fAalHoHHc 

£.  a<  CAalr*U*^Nt 


r*I<»**  S1-<iSS  C*SU  «G  Cwxr. 
«SOU»H  *i 

t.a,  r*alnt>«/Ni 


nuu*«t  b AlPtfAfI  Cum  AN  r 

tCOtrfl*'  MTt.  Lal1*0*'HIai 

i.  a.  CAa1riUH<«t 

f. .a.  rAa1nj*«Nt 

t ■ M*  C Aal  nU*«Nf 
'I.U.  mOMAM 

L. a*  rAalnOUNt 

i.  a.  C^m}HKH:4t 

M.  U*  MUMAS 

lEt  U6^W»*  CAL]»0*fHiAl 
t.  a.  CAalHUMMt 

N.  J.  MUNCK 

tnMrnCS  TOOi  C0«PA(4« 

«ClA.alM  cnv*  CAil»0«KlAl 

i • ••  CAa1nOM*«t 

l.a.  faalnuM?<it 


C.«.  ^AatfVvAvMt 

C.a.  rAa)m}*'Nt 
M.l»*  *«ONA*« 


iHt  i*>  ACTi«iTjLb  <rt0» 


bPACt  S«i>)7tl  m*UWJal»  lAwHJ 


111ANlUM>CAUMjuM  bINLbb 
COPMUbiUN  lUkl) 


UMIC  MiPOMlb  and  btHvlCtSt 
1ntlM  ACllvJIlLb  IJAN) 


NOnIWAUM  luNAL  NACniNlNb 


CAPAeluHT  7 0*«  PWUUUCINU 

small  lllAfitUM  bCdl  ab  7 U*4 

bOMOlCAL  iMPLANi;  UMlC 
btP^lCtb  (UtCl 


m^CrtlNlNO  Of  7JlAN]UM  IJUL  } 


1J7AKJUM  eA^  Anu  tAlPiA^Lu 

SnAKS4  7i1as1um  LAlPUSlOh 
US1  0A1A  IUC1» 

TllAKlUM  tAlMUblON  PdOPEMTV 
1>ATA  ljUN) 


OMIC  «tPOHlS  ANLr  bE-MVlCLb 
IulCI 


MATLmJALS  UbAutt  HATLfrJAib 
PNOPLUlT  uAlA  (OCn 
MA71N1ALS  ^"UPt4'7T  OAlA  INQV) 
COtLtCTlON  Ul  MAILHiALb 
PhOPCmIT  uaia;  lHl IM 

ACIlvniLb  (JAN) 
NTUMUOtN-blMLbb  CmACkJnG 
Ot  S7AlNLtbb  blLLL 
»Ab1tNLWb*  MAU4*1ALS 
PmoPlPII  uAlA  trttfl 

tAbftNt**  PPOBLlMb; 
COATiMbb  4 UM  TltANiuM 
7AST*.NtMb  imam) 

IlfANJuM  bCNLab  f UN  Su*«0)Cal 
Implant  o^aol  uon) 
717ANJU**  bo**UiCAL  iHPLANI 
bLxLab  IJU4.) 


mmOPlPM  uAIa  F Om  ^W.u 

ALUM1I4UM  LAb11N«»b  lAPNI 


UMlC  AMU  tNIk  AdivniLbl 
N|t-nuDA-b  (UCT) 

UHIC  HLM^tb  AnO  bL*'ViCtS 
IUAn) 

U*«1C  ANu  tP)L  UPtMATlUNb  IMAM) 

UMlC  OPlQAtiuwb)  tNlC  IMAYI 
UMlC  Amu  tPK  uPtMATIONb 

•Nu  SALLb  KMo«MAMS  IJOL) 

ttlMVLLlUM  nANUeuOK  lJUi.  I 


MAliA|ALS  ObAUe I HAltMlALb 
f*0to**t  »Jt  i/A  7 A < uc  7 ) 
COLLtCTiON  Of  MAltHlALb 
P*«u*»t  P]  r UA)A«  fnt  iP 
aCIlVlUtb  IJAN) 

OMjC  MlPUMlb  AMD  bt  MV  lets  I 
MAltWlALb  UbAut  lfL0) 
UMJC  MtPUNib  AMU  StMVlCtbl 
ImlN  ACIlklUib  IMAM) 


iNitPFACC  M^LDJ»*U  COMnanT 
UOS  ANOrttb*  CA^ifuPNlA) 
i«a.  rAalN;^MNt 

InTL  umA  T 1 DNAi,  MAUvtSTtM  CO. 
bOLAW  OJ  vTblON 
ISAN  DIEGO*  CAclFOPNlA) 
t.  a.  C*aT«UPNt 
M.  J.  wUNCK 

7HL  iNiePNATluNAu  NICKtL 
COMPANY*  INC. 
nO-9*^ANCl.  CALl>0*fNl-) 
L.a.  rAalnONNL 


IbOPNtbSCO  omOOoCTS  comm. 

ICANOuA  uapa  , CAlDOmnIm) 
E.  a.  CAalMUMNL 
t.a.  CAaT"OMNE 


1.  a.  KObACnrF  COmnAnY 
(VENICE*  CALirOMNiA) 
C,  a.  CAatNOi^Nt 


kahan  AlOCMefT  COMPOmATION 
( 01 OOMF i F L D * C ONNE  C T I L u7 ) 
J,A.  r.oMKLlb 


KaatCKl  BfcPriCO  InUUSTmILS* 
INC. 

iNta  YOm*  , Nt.a  YOmA) 

M.J.  uunCK 

LinON  INi>U<^TPUS.  INC. 

SHIP  SYSTFMS  UlvIblUN 
ICOLVEP  CITY,  CAlIFumMA) 
t.a.  fAalMOMNt 

t.a.  r AaTnOMNt 


£,  a,  LAalrt'JMNt 

l0CK«E£0-CAt  IF  OPnU  company 
(t)U*^HANA.  CAtlrOPNlA) 

D.  o»TOtK 
C.t.  rtOULkblN 
t.a.  fAalr*OMNt 
M.O.  ••OPArt 
£,*.  fAaTr-UMNL 


LOCAMttU  mIaSUlS  and  SnACL 
CuMPAnY 

(SonnyvAiE,  CalIFOmnIa) 

R.  J.  munck 

MAGNA  MILL  uPouuClb  Company 
(SOUTH  GaTF  . CAlUu**NiA) 
L.  a.  C**alnuMNc 


MAUTIN-MAMlrllfl  Cv'MPOMAl  1 ON 
lOLNvtw*  tOLOMAJO* 
t.S.  MAPlL'tn 

MAICO*  INC. 

((jLEnOAlF’*  CalIFONNjA) 
t.a.  ' Aal **(.irNI 
t.a.  C“» T M(»MNt 


t.a.  r AMTnO"Nt 


MCUUNNiLL-OfYOGl  «b  COMHOmAIION 
(hUNIJnGYON  btACH*  LAlIF*) 
t.a.  raalmiMNt 

t.b.  ‘■aCIllTT 

UUNo  ol  «CH*  CAlIFOmnJa) 


E.a. 

r AalMORNt 

1).  0M.>l!l 

C.l. 

rtl>Ot*<SLN 

l.». 

C Aa1 nOMNt 

t.a. 

rAa1r*C*MNt 

E.a. 

r AalMOMNl 

t.a. 

CAalnuMUt 

t.b. 

-AMl(.l  1 1 

t.a. 

f AalruiHNt 

jNtMll*  MLLOJnG  PHUOMAMb  (NOVt 


bcRTLLlUM  nANUsOOA  (JUL) 


UMJC  btMVJUb)  MAltttjALb 
UbAGt  ANO  SOUMLtb  Of 
MAILHiALb  pMuPtPTY  UATa 
(NOV) 


TntlP  ACTlvlTJtS  lOCT) 
AUlviTltb  Anu  CAPAttlLUitb 
f OH  PMUUUCTiUN  of  PUautP*' 
MLIALLumGT  titanium 
PmOUUC IS  IOlC) 


JNfUMMATJON  CENTtM  bEPvJCt 
(OCT) 


n0nT*^AU1T10NAL  MACHINING 
MtTrtOOb  lAPk) 


eCPTLLlUM  (HAH) 


UMlC  KtPDPTb  ANO  btPVlCCb) 
TntIH  ACTIVlTlib  IMaH) 
COMPOTEmIalO  filing  bTbTtMl 
OMIC  HtPOHTS  ANO  btPVJCEb 
(UON) 

UMlC  COMPi/TtMi^Al  ION  lUUL) 


MlL-HU0A-b  (NOV) 

UMlC  KcPQPTb  ANU  bLHVJCtSI 
TfitlP  ACTJViTJtb  IMAM) 
PHOPEPTltb  Or  ALUMINUM 
LATHUSiUNb  lUUN) 


OtHYLLlOM  riANUeOUA  IJOL) 


UMlC  HtPOwTS  ANU  btMVJCtb 
(OCT  I 


SPALL  bnoTTLt  MATtKlALb  (APHI 


MATtRlALb  KMuPtHTY  LATa  IAmHI 
UbAGt  ANO  MANUFACTOPL  0< 

bUHOlCAL  iMPLANT  UtVjLES 
(MAT  ) 

USL  or  1 1TANIUM  FOm  SUMGiCAL 
IMPLANTS  I JON) 


OMlC  HtPOHTb  AhU  btPvlCtbl 
TntJM  ACTiVjTitb  1NAH) 
SPACt  bHuTiLt  HATtPlALb  (APPt 

MATLNIALS  PHUPcKTY  UAlA  INOV) 
M1L-HU0A-S  InOV) 

COLLICUON  OF  MATiMlALb 
PMOPt*<l7  UAIA  IJAN) 
MAItPjALb  IlSI  MtPoPTb  «Fk«l 
MAltMlALb  PHOPtMir  UAlA  (HAP) 
MAUNlALb  PMUPcMTT  DATA  (APfll 
bMACt  SNOT  Tit  MAtbiMjAiS  lAPH) 
MAIIrIAlS  PMUPiMlV  UAlA  IJilN) 


An-A035  596 

unclassified 
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«ci«L  orsouoci^*  INC. 

4bA9Ji*«4.  CAL  t»  boNi*! 

«lNNCA»3i  lS>HON(  T«tLL  Cb*4»'. 
(LU&  A»n»(LtV*  CAlWOmNIA) 
C.«.  rA»lnS<«Mt 


MOLiCl*«]CS*  INC. 

Hi  S£Ob<HU0*  CalHuxnJAI 
r*«1'«U><NL 


M0NAWC*4  HAC*4lNl  CumVaHV 

ISANTA  ff  S**Nl>4bS*  CALK.> 
1.  a.  CAMl»«U«*Nt 


NAhuON  nano*  AC1u«]U&  COMf'ANT 
(AlNAMd>4A*  CfcLUOKNlA) 
t.  «.  CAalnuwNc 


NOMai:»  INUU^TRltS.  INC. 
«Vt&NON*  CALJruNKi*) 
t.a.  CA«TnO.<N£. 


N0*T"  AMC HlCAN-wOCKaLLL  LuWP. 

autonctics  0IV1S1U*< 

tANAHtlM.  CAl l> 0«N1 A» 

C.  «.  CAalriUNNt 
H.  J.  MUNCK 
PUCKClOTMt.  DIVISION 
<CA.«ObA  PAWR,  CALlfCMTNiA) 

L,  m.  CAkInoMNi 
C.  •«  CAai^oPNl 

l|>OWN(V*  CALlfO*4NlA| 

C.a.  CA«1r«OMNt 
t.«.  CAwlnoNNf 

M. J.  fRVOM 
R.R.  •4ANnT 
C.a.  CAwInOMNi 

nos  Awoftis*  cAtirowNiA) 

£,  «.  CA»i*i0.fNi 

C.».  rAaTnORNt 


0.  awnfR 
C.t.  f^tUutx^tN 
t.«.  CA»lnO-»Nf 

£•••  TAalnU-wNt 

£.A.  rA«1nO>'>«L 

A.J.  rA«fO>' 

A.M.  ..ANnT 

tSCAi  biACH.  LALl>i/«<NlAI 

£.«•  rAalnwNl 


NORImROP  COPPC/xfcljUN 
NORA  IS  OivlSluN 
<HAaTMOR’.l  • CAkiPO^M*! 
t.  ••  CA»1'«^<r:«1 


i.a.  fM«lH0««Nt 
M.J.  r A\fO" 


OLYMPIC  rAStiSiRw  kmt 

K'OaNtV*  iALt*U^SiA> 

£•«•  <’A»1nORNt 


UNARM  i*RKPSTA|tS«  INC. 

lEC  SebU'iQO*  CALifi/^NiAl 

l.«.  CAalrnMNl 


PNJiCCH>rOAU  LORPiMAIlON 
AiRoaiu7RO*>|CS  UlVlbiUN 
iNtaPORl  KtAcn.  CALifiN**«lA> 
£.  •«  CAaiRLMtW 

(•«.  rAafnORNi 


PNfClSlON  C0]L  SNRlNb  CUNPANf 
HI  nonU  • C«L)rCMNiA» 

C.a.  rAalNORNt 


E-3 


IllANlOM  lURHjNU  R«OCt.SStS 

Ano  TOULlNb  <aAr} 


OP£NA1Jon  uT  IalCUPORI  300 
CUNPUltf*  INAT) 


LLlCTtiuPOLlSnlNb  U 1JlANlU« 
SomrICal  IMPlANISI  IrttlR 
ACIWniLS  lULCI 


jNrORMAIlUti  CtNitN  StNVJCiS 
(OCIP 


UNiC  NiPONTS  AND  SIP¥lCtS 
<OC1| 


ThlIh  ACUvIUlS;  MAUMlALS 
USAUl  I»t0) 


aiPTLLlUM  nANOeOuA  ( .iOL  I 


NAItRlALS  PMOPfchll  0A1A  (OCIP 
0ERTLL1UM  fiANUeOOA  IJOL  P 


NAIlmJAlS  PNuPtNir  UAIA  Ht0P 
RAItkJALS  USAut  AND  OAIA  (APR) 


CONPUSITLS  (APRP 

NAHhIALS  RMOPtHlT  OAlA  (MAtP 

NlCAtL-0A^c  ALLOT  SN££ 1 (OCIP 
MATCAIALS  fuM  COn7a/N«NN7  OE 
tlIbN-PNiSSUNt  HTURlPOtN 
(NOV) 

MlL'm>0((>S  INOV) 

0-1  NAU41ALS  USAbt  OA1AI 
MU-HOeR->  UATA  (DEC) 
imjc  RtPOPIS  APdt  StPvlCES 
P^ANP 

0-1  MAURIALS  oSAOt  ANU  DATA 
(«PR) 

COMPUSIUS  (AphI 

CRTU(>(NiC  PbUPtPrUS  Of 
1J-OAL-«>V  UM.CP 


(OrMJNr  ALt»NJNLP*  laIRoSIoKS* 
AAUPIAlS  r'MOPiMlT  DATA 
(UCI) 

NAIt RIALS  USAut  ANJ  U«IA  (APPP 


MANKfALlOMC  V*  IjiANjOn  *NU 

CLN»ALl-oAb(  ALLOT  fASUNtMS 
i>b0^  A1VK.1S  (JONP 


PLAIINb  ANt)  CoAllNP  Of 
IllANlun  fASHNiMSP 
NAltMlALS  PMOPtaiT  WAtA 
<«AH) 


InaIp  ACTivllIcbl  MATtAlALS 
PMO^aiT  WAU  igCI) 
CUnPwUmWlU  tiLINv  bTSUMI 
lr*|ft  *CriVl1|£b  (JON) 


IIIAnIUM  SANlNIf  PNUUUCIltPN 
^UNLtNS  «UtCP 


P0l>SOR£  STOtMb.  JnC. 

(LOS  ANOTLES.  CALirORNUP 
L.a.  (AalnORNE 


PHObRtSSlVC  NElAL  J(4U0STP1LS 
nowPANC>«  CalHOhnIai 
C.a.  fAfelNUWNE 


«£ACU¥C  NiTALS.  JNC. 

(MONUbtUO*  CALjfuRNlAp 
L.  a.  LAalnORNt 

e.0.  rAalRCRNE 

l.a.  rAalnooNE 

£.a.  CaaTnuRPTt 

E.a.  rA«1no*'Ni 


REUanCF  ELfClkJC  CO«pant 
IIOlLDO*  O'^IUP 
P.  J.  PLPNLA 


HClbNEP  NElALS  t04RANT 

ISoUlH  oaIE.  CaL  ip  u«ii«i  AP 
£.0.  CAaTnORNt 

PET»»0L0S  AliJNlNUM  CUMr'ANT 
(RiCRMONn.  viMblN(A) 

R.J.  cunCa 

RNl)  MLIALS  CONPaNT 

(OOPNCT.  CALifOMP4lA) 

L.0.  TAblHOwNL 


RONR  C0RP0MA1I0N 

(CnUL*  VtSIA.  LAlIPOPnIA) 

C.0.  CA01HURNL 


E.a.  CAaTRURNf 


R.  J.  RUNCX 
AOLLMtI.  jNr. 

(SAN1A  AmA*  CbLirONNlAp 
£.0.  fAalRORNL 

SAk6*NT  iNUitSIPltb 
AIOJTF  OlvlSluN 
(FL  StOUNOOf  LALlPuRNiA) 
L.a.  CA01noPP«t 

£.  0.  CAalnoRNt 

5C«Ul  T/  STEri  CONRANT 

(SOUTH  bATf.  lalJFuhMA) 
i.a.  'AaTnuRNt 


SCltNliriC  MtlalCwAPT  LONPaNT 
(f  LA.Lt  Pi  “N.  LALlPUMNiA) 

L.a.  c Aa1 nuKNt 


SwlfMPOHD  PrOuUCIs  LlH«>^&NT 
(ONTARIO.  CALlPOPNia) 
E.a.  raaiHuwNt 


'TtRER  ENOi^'ClAlN-j  ANU 
MANOf ACTURlND  CONhANT 
ILOS  ANbPltS*  LAlIvURNIA) 
E.a.  raalHORNt 


STRtSSAiN  P0OwlM.1V  lOnhant 
ISANPA  AsAt  k«LlPw*Nl«l 
£.0.  (Aal'fO-Nl 

L.a.  TAaTnOwNt 

1.0.  rAalnOPNl 

1.0.  CA0Tflo*>Nt 


SUPt»-UMP  rONPl>RA1iON 

(SANTA  fF  SPHiNwSt  C«Llf*l 
1.0.  CAWTHOaNt 


NAUNlALS  PROPtPTT  DATAI 
iNtlN  ACUtlTlLS  (MAPI 


IPMIC  MEPOmIS  and  SLRVICESI 

Incta  ACflvmtS  (MAM) 


IJIANluM  USAwt  And  data 
&UOMCES  (OCT) 

SDORCt  or  TllANiOM  PMOPtRiT 
OaTa  (OANI 

lilANjoM  us*L*i  and  Data 
SOURCES  Ht0) 

titanium  usaoc  and  sources  or 
maTLmIAcS  DAIA  (APw) 

titanium  usawL  and  Data 
SOumCCS  (MATP 


OM]C  OPlRaTJUNSt  OMAT  JRUN 
(OCT) 


MAItPlALS  RMW»«Lm|T  Data  (MATI 


Tuom  of  PLANT  (OUNP 


MAIlhlAtS  USAGE  ANU  SOURCES  Of 
MATERIALS  PROPlMTt  OATA 
(f  E0P 


maiEnIalS  pRUPChtt  oatai 
Chemical  MlLLINo  PRObLtMS 
0]1M  Tl-OAL-OV-^SN  (NOVI 

cohpduri/eu  riLjNu  srsTtMP 
MATtRJALS  PROPEMTr  DATA 
( JUNP 

OtRTLLlUM  hANu0OO(L  (JUL) 


THEIR  ACTiVlIltS)  UMIC  MlPORIS 
and  services  (JUNP 


THEiw  ACTIVITIES;  aLLDlNO 

A-cbb  stainless  STElL  (NOV) 
TITANIUM  (JULl 


PwUPtRIlES  UP  JOOM  steel; 
MIL-HObK-b  (OtLP 


iHLiR  ACTlVlUES;  UMIC  MLPOMIS 
AND  SERViCtS  lUUNP 


Aluminum  CASTINGS  PROPtRlY 
OATA  (ftbP 


UMIC  NEPOaTS  AND  SERVICES 
(MARI 


MAIlMlALS  PMUPtMTT  UAlAI 
IHLIH  AClIvUlES  (NOVI 
COLLECTION  UP  MAIialALS 
PMOPiRTT  OAIA  (JANP 
MATERIALS  PRUPtMTT  OATAI 
THEIR  activities  IfEBP 

TnEIR  ACIWmtSi  matEhIals 

PROP»EMIT  OATA  IJUN) 


TheIh  ACTtvIUtSl  UMIC  HtPOMiS 
ANO  SERVICES  (wONP 


i 


l4vCD«  1HC. 

IV&N1*  cAti* 

L.  m. 


1i  • 1««C. 

<SA*<fA  fr 


nOi>m  COMPANY 

<SLMSAMK.  CAlI'UKN1A» 

£.■•  CAv1'^U<«**i 


TIIAnIO*  MilALLUWulLAL « InL. 
(LO**^  tflACn*  CMLlfO«f«iAI 
L.  CAaIivmNl 


t.«.  CABl'tO-Wt 
£•«.  ri*i»»u*<Nt 
t.W.  rAal'^O'^Nt 


i.ri.  rAAlnd^Nl 
i.a.  rAa1H0‘«*«i 

IpANliM  Mt*T|kLS  C0WPi>M*Tl0*4  or 

A«HffiCA 

HUS  *M>rLLS<  C«LirO«Nl4I 

t»m.  r*«lH0>«Nl 

C.W.  r.AWinOMHL 

£•■.  CAaY^OWNC 

£•«.  CAa1nO^}«4 
£•■.  fA«1rtO*rNt 


lOMNSLNO  CO*PAHT 

I^AMIA  AmA.  C*LirUMNlA) 

£.«.  r*«1noMNc 


i»ilUD  SIATfb  Slttl  CU*<P. 

iPl  NNStLVA>4iAl 

«.r . 

UNivrkSAL  IflANlU**  CUMPaMT 
<lOS  AkO'Ltb*  CALirUkNlAI 
£.«.  fAalnukNc. 

£•••  rAaT*iJkMi 


UkiV!*f^Al  11TANi«>«  COtM'ANT 
tPLlSV.  f I ID.  I 

(lo&  A*«o'ti^«  CAw» 
t* 


■l0li>  mtTai*  Ainu  suf'Pi  r ct». 
IPAkAWOO*  1 • t AL |r  0«Ai A) 

£ • a.  CA*l««i>MHt 


MIAnIu*  Vis»tl 

■ L>«fR  ( JOi.  ) 


UMlC  wt»'OMlS  Ahu  St^VlLLSl 
Inilk  ACIi«lMtS  IMAV) 


• UOUl/i»  COAlJAH*^  OS 

rASUNLkS  ASt*  ttiAUJN&SI 
PkOUUCIlOn  ASu  USAbL  Ul 
lilANiLk*  lueiSO  (UtO 


lllANIuk  cMt.  AMO  HOO 
PkOOUCIJON  «OC1l 
111AM UP  alkt.  kkOuuCilOH  IOLCI 
inAML>«*  Ai*tt.  PWUUOCIION  (JAM 
IIIANJoM  slKL  AMo  SPA|i«o^ 


COLtiCIlON  Ot  kkOPtHIt  UAlAI 
InLlH  ACUvlIltb  (MAY) 

IntJA  ACUallUS*  IH>IC  RtPOkIS 

ANO'SCHYlCtS  (JUNI 


111ANJOM  CO«»'A1JtfU11T  UAlA 
(JAM) 

us*0(  (X  IIIAMIOW  kkO&IntllC 
t/tViCf&(  lilAMlLP*  SHftl  AMk 
PLAlf  rkOUUClIOM  PROOLlMb 
Old) 

in  am  I a**  UbAOi*  UAIA  SOUkCLS 
AMO  lAoklOAllOM  kWOdLlHS 
(HAW) 

in*Mli**  U^Aut  *MU  OA1A 
suowces  (MAT) 

LO«*PUltMl2t.O  (ILINU  STbllM 
( JUN) 


a 1 Mil  ALL K 1J1AMIUM  WlVilS) 
MlVL?^  ^UllAPLl  FOk 
SuROICaL  JmPLANI  USAOt 
(UlC) 


wtVlSlOM  or  US-Ab 


Ini  Ik  AClIvlUtSl  UM)L 

StkVKL»(  MU-nodA-b  IOLCI 
A'kORrkn  OATA  #Ok  TITAMIoM 
SMltl  AMO  kLAIi  Out) 


o«K  btkklCLb:  Mll^AMlCAL 

A>*Okt»)r  4^«)A  IJUD 


MAIimJAlS  k«Of'tk)V  OAlA( 
l«H|k  A\.l4¥iHL>  locri 


OfPAAlMCNI  nr  COmmlRCL 

MATJOMAL  noRLAU  CX  SlAMl'AaUb 
IdOJLOlH.  CALirOk>««A) 

J.  HOMLA 

oeRAkiMCMi  nr  OtrLssi 

OtrlMSl  b’lkPLT  AOLMCT 
(LOS  AMO^LfS*  CALirOkNlA) 
£•«.  rAdInOWMC 

OODRL 

(pASilMOlOM*  o.c.) 

H.o.  kOkAM 

k.U.  «*oram 

M.IJ.  «ORAm 

0(RA.^)««{mi  'If  MAar 
PACIFIC  MJS&lLt  HAMOt 
(POlMl  «mGU«  CALDONMIA) 
L.a.  rAalnORSL 


rCUiPAL  AYlAlIOM  AOCMCY 

(IMOLlkOnO*  CAcJfOkMlA) 

1.  d«  CAdInOkML 

iLOb  ANO*Llb*  CALOORMiAl 

£•*.  CAalnOxMt 


£.p.  TAklnOkMl 


MASA/Mf  AOUUARlikb 

(aASHlMOtON*  D.C.) 

H.  U.  MOkAM 

MAS«/lAMOLt¥  klblAHCH  ClMltW 
(hAMPIOM.  vlk&lMIA) 

0.  dkni  A 

d.  S« 

c.  L.  rtootJbiN 

NASA/MAMNtO  SPACt  llMltk 
InOOSION.  liAAb) 
t.S.  -AkiLtll 

NASA/MAkSnAU  SkACl  fclOnl 
CtMT£» 

ll  « AlAoAMA> 

£.S.  *«AklLl11 

MATIumAL  lirnMlCAL  iNTOkMAllUN 
St  kVlLL 

(aASMMO)0M«  U.C.) 

K.R.  P4AMOY 
H.O.  v^PAm 

U.S.  VlURA'jS  AuMlNlStNAIlOM 

ClmUR 

UOS  AN&rLiS*  LAlOUMMIA) 
£.«r.  rAalnokMi 


£.*.  rAMfmwMt 
£•  ■.  CAalnoWMt 

k.  O*  MjkAlv 


dtkTLLlOM  mamObOOA  (JOL) 


UMlL  ktPQklS  AMO  StRViCLS 
(JAM) 


OPlkAllOM  Of  t>MlC  (JAN) 
OPtwAllOM  ul  Okie  (Fid) 
ORC ratios  uF  Okie  OiAff) 


Okie  ktPOklS  AMO  SLRVJCESI 
InLlR  ACIldlllLS  (JAM) 


Okie  M£P0*<1S  AMU  SERVICES 
(0C1) 

Okie  siRvicLst  DiANiuM  riRtst 

ajmCRaF?  maudials  PkOdcEkS 

(MARI 

Okie  ktPOHls  Amo  SlRvlCEsi 
MAUklALS  PkOtfLlkS  (APR) 


UPCRA1I0M  Of  Okie  iJUL) 


klL*MDdK-S 


SPACl  SnUlILL  MAURlALS  (APR) 


SPACt  bkUlILt  kAllRlALS  lJUM) 


SALl  or  Okie  PUttLlCADOMS 
(MAT) 


UTAMlUM  SOkOJCAt  JkPlAMI 

PHOJiCTSI  UlAMlUk  FUMMIMO 
ANU  FASILnik  sAMOrACIoHC 
(MAT) 

POMUUS  MATtRlALS  FOR  SONOKAL 

ikPlAMtS  IXIM 

USAkt  or  NlllMOL  AML  IllANlOM 
Fuk  SU"l>ltAL  INPIAMI 
HAHUaAML  (JULi 


’ r 

I 

I 

{ 

I 

I 

f 

I 

f 

I 

t 

t 


Miiai  kMMl  Ml 


OCFtkSC  OOCitktMlATlOM  LfMUa 
(A|.E  IAMUP|A« 

M«0«  ••OkAM 

OfPAklMTMT  nf  Int  A)k  t O^Lt 
iOLiM  AFm«  iLO^luA 
J.  G.  OONCtAVT 
S.  A.  MOi/iyAWO 
At  MATERIALS  LAfHn>*lUkT 
(•PA)  0*  tViJO) 
k.U*  **wkAM 
k.U.  vumAm 
k.R.  *«AMef 
k»U.  >n>kAM 
M«0.  MT#WA>« 

J.  F . LOvtn 

k«  4)»  MOkAM 


UP|PAt)UN  0»  tMtC  (MAT) 


bLtM  dAkktl  liLMMOlUOT  I0C1) 


OPtkAllUM  Uf  Okie  IJAkI 

OFMPAllUM  U»  Okie  Old) 
kf lAioMATMiA  CVkkUbiTLS 
OPt ratios  • 

or 

uf 


ORtRAJJOM  I 

Wkt  MA I J DM  I 


Okie  4Ak«() 
Okie  lJUMI 
4k»iC  FAIL) 


1 


1*5 


MLII1N(*S  U«<K  StAfr 


0«1C  SlA»r  »'A81  JLit'Alltfta  o*  CO««i1Ut5 


OaOANlZATlO**  ANU  0« 

0*41C  »»»patsiw1*llwt  ACIIWJIT 


1.  IMbuSTAiAL 


A1AA/AS*li 


AMeajCAs  INCTIIUTI  Of 

AtaONAbTiCS  A>1»UNAU11C& 

H.  0.  MOVaN 

H.D.  MOAAfii 

e.  ••  CAHIHUWNL 


AMlHlCAN  SOClEtV  fOR  HLIALS 

K.  A.  HAArdr 
A.  A.  AOOi) 

L. b.  CAHinOWNC 


l?1*i  SiHUCIWMiS*  SIROCIUwAL 
bVMAMlCS  ANb  MAll&IALS 
COMTiWiNCt*  AMAfltlM*  CALU* 
AbRIL  )V«  1911 


ANMUAL  MClTIMO.  HOUSlOMt  ItAAS 
0C1  -*l*(  1V•^3•  1V70 
^(MWnnoAL  MiiliMO*  PhOCmIA* 
ARl/OMA.  mawCh  is-17t  1971 
AlMCrfAfl  OiSlOM  ANb  0PCRA1IUNS 
fliCfiMb*  SiATfU* 
««&HlNb10Ai*  JULf  l?'lSt 
1971 


MfTALS  SHb«*  CLlVtLAMUt  OHlOt 
OCTbetH  ^b-21*  197U 
•CSItRN  nLTAl  Amu  IOOL 

C0M»1RlnCL«  LOS  AMbtlLS* 
CALJPO«<M|a«  MACrCM  A-l^tlVll 


i.  JMM1S1*)*!. 


amLmKAm  SorUlT  low  It&IiMb 
ANU  «ATCA|AlS 

«.f.  <1MMUMS 


J.C.  r.AMPeLLL 


«.l  . Sl****^S 


AS1«»*S«*C  .lOlMl  CimRlITfi  ON 
t.*7tC7  Of  7t*»PtPATuPl  ON 
IMt  PROPLMlJtS  Of  HiTAiS* 
OAS  lONRlNC  PAMLL* 

«*t«  VOMA«  NtP  VORA 
OiCfcNPlM  1*2* 

«*ttn**c  Of  toMMiiiti  f-7*  OM 
fMACToOt  IIS7J*A»*  ATlAMIA* 
MOwblA*  mAwCm  1971 

AlCEIlflO  Of  «>AS*1UR0lf*£  PAM.L 
AMO  COMMlTiet  A-IO* 
ATLANTIC  tJTT*  JtkStT* 
JUMC  29*3V«  1971 


SOCIETY  bf  AUlOMUllVl 
iMbiNtras.  INC. 

M.J.  RUMCA 


AMS  WLllINbS*  A«AMtNCSS 
COMHlTTLt*  ANU  VARIOUS 
COMMOOltT  COMmJTTU 
MLETlNbS*  ImOI ANAPuLlS* 
1N01ANA«  tkPRli  ^6-2A<  1971 


MfUL  PPOPfPTHS  COUNCIL 
J.C.  CAMPoiLL 


mCETInO  Of  COMHllTiE  7 ON 
TUIJGMNcSS  Of  METALS 
PlTTSrtORbn*  PLNWSUVAn: 
NOVtMtfLH  St  lV7tl 


ASlM/AlMC 

e.w.  cavinonni 

K.R.  xANttT 


SiCONO  COAiftMLNCt  ON  CUHPOSITE 

natlpialS*  anamlIm*  Calif* 
APRIL  Iv-^A*  1971 


11.  OOVLNNMLNT 


AMERICAN  SOClETT  fOR  USHNU 
AK«  MATERIALS 

A.f.  C.1MMUNS 


0.«.  .MlNNSON 


«AnELLE/N0»T"ROP/0LlN  C0*»P. 
£.«.  (AalnORNE 
R.J.  fAVUR 


ANNUAL  MCillNO*  MILL  I AHSbURb* 
VIRmINIa*  NuVLMdtR  lS*ltt* 
1970 

annual  ANU  COMNITILL  MLETInCS* 
ATLANTIC  CITY*  Him  XRSLT* 
JUNE  1971 


AO-1  <201*01  CASTlMiS  ME.E71NO* 
torranCl*  California* 

APRIL  !»•  Iv7l 


DiPARTMENi 

M.J. 

«.s. 

D.P. 


of  TmL  air  force 

*AVOM 
MVLl  R 
-DON 


MECTlNb  Of  MIL-NOMA-S 

CORROlNATlON  GROUP*  mAPRIn* 
OHIO*  NOVtMMlR  9-12*  1970 


OfPAPrNfN? 

R.J. 


Of  OtfLNSf 
runCn 


NEniNO  Of  The  technical 

CUOPERATIun  PROGmAH  ITTCPl* 
OURmAM.  NORIn  CAROLINA* 
JUNT  7-10*  1971 


COSAT  1 

H.u*  •'Oman 
S.A.  RUblN 


rORUM  ON  FEOcRALLY  SPONSORED 
INFORNAIION  analysis 
CENTERS*  uAilHlRStfURO* 
marylanu*  may  ll-IV*  1971 


AAvtCAl  OCRvlCO  iNUUSlRltS* 
INC. 

R.J.  ejNCA 


dCRYLLlUM  LUMFERENCE* 

mashInwTu***  U.C.*  march  2**» 
iTli 


SAMPE 

t.a.  tARlnuNNE 
M.R.  mANbV 


l»1n  national  symposium  ANU 

iAHloITlOM*  ANAHLIM*  CAlIF. 
APRIL  19-CJ*  )n71 


SMt 

J.A.  Y«UNAi.iS 


university  nr  IN.nvLR/«*ar11n 
METALS 

L.  G.  SNllM 


JNIEmmATIOmal  tNulNLERlNu 
CUNFiRINCt  AND  tool 
LAPuSlTlOM*  PhILAULLPmIA* 
PLI««STi  VANIA*  APRIL  27-20* 
1971 


THlWO  INTLmMATIUmAi  COMfRtNCi 
Of  THE  CtMTiR  Fun  HlGr*> 
iNEuOr  rORMlNb*  VAIL* 
CULORAUO*  JULY  J2-1S*  )97i 


» 


APPENDIX  F 


COMPANIES  RECEIVING  DM(C  PUBLICATIONS 
(October  1,  1971,  to  July  31,  1971) 


AA|  Corporotlon 
Abe«  Corporotion 
R.  H.  Aborn 

Arcurote  Automotic  Port>,  Inc. 

ACF  lndu)trlei,  Inc. 

Acbeson  Colloids  Compony 
Aero  Tecb  MocKine  Compony 
Acroscopc  Engineefing,  Inc. 

Adorns  Russell  Company,  Inc. 

E . F . Adkins 
Advonced  Kinetics,  Inc. 

Aeiocbcm,  Inc. 

AeiodcK,  Inc. 

Aerojet-Genefol  Corporation 
Azuso,  Colifornto 
Downey,  Colifornlo 
El  Monte,  Collfornio 
Fullerton,  Colifornio 
Socromento,  Colifornio 
Aeronco,  Irsc. 

Aeronco  Monufocturirsg  Corporation 
Aeroprojects  Incorporoted 
Aeioquip  Corporotion 
Jockson,  Michigan 
West  Los  Angeles,  Colifornio 
Aeiospoce  Corporotion 

El  Segursdo,  Colifornio 
Los  Arsgeles,  Colifornio 
Son  Sernordino,  Colifornio 
Aerospocc  Electric  Corporation 
Aerospoce  lechrKtlogy  Corporation 
AerospCK  Company 
Aerostructures,  Inc. 

Affilioted  Metol  Products,  Inc. 

Agmet,  Inc. 

Airco  Vocuum  Metols 
Air  Irsdustries  Corporotion 
Airline  Welding  A Engineering 
Airmotive  Supplien  Corporotion 
Air  Reduction  Compony,  Inc. 

Berkeley,  Colifornio 
Mount  Prospect,  Illinois 
Murroy  Hill,  New  Jersey 
Niogoro  Foils,  New  York 
Sporrows  Point,  Morylond 
Union,  New  Jersey 
A foil  Mogrsothermic  Corporation 
Alco  Products,  Inc. 

Alco  Stondord  Corporotion 
All  Americon  Engineerirsg  Compony 
All  Design  Screw  Monufocturirsg  Compony,  Irsc. 
Allegheny  Ludlum  S*eel  Corporotion 
Brockenridge,  Penroylvonie 
Dunkirk,  New  York 
Leechburg,  Pemssylvonio 
New  Hartford,  New  York 
Pittsburgh,  Penroylvonio 
Wotervllet,  New  York 
Allon  Aircrofi  Supply  Compony 
D.  R.  Allen 

Allied  CKemicol  Corporotion 

Allis  Cholmers  Morsufocturirsg  Compony 

Alloy  Industries,  Inc. 

Alloy  Metol  Products,  Inc. 

Alley  Speciolties,  Ltd. 


Alloy  Surfoces  Compony,  Inc. 

Alloys  Unlimited,  Inc. 

Morshfleld,  Missouri 
Melville,  New  Y ork 
Almoy  Reseotch  & Testing  Corporation 
Alpha  Reseorch  & Development,  Inc. 

Aitimil  Corporotion 

Irsdionopoiis,  Indiono 
Sonto  Ano,  Colifornio 
Aluminum  Compony  of  America 
Clevelorsd,  Ohio 
Corono,  California 
Los  Angeles,  Colifornio 
New  Kensington,  Pennsylvania 
Pittsburgh,  Pennsylvonio 
Aluminum  Precision  Products,  Inc. 

AMAX  Speciofty  Metals,  Inc. 

AMBAC  Industries,  Inc. 

Amercon  Inc . 

Americon  Airlines 

Americon  Beryllium  Compony,  Inc. 

Americon  Con  Compony 
Americon  A4ochlne  & Foundry  Compony 
American  Oil  Compony 
American  Storsdord  Corporotion 
Louisville,  Kentucky 
Monrovio,  Colifornio 
American  Ti-Ton  Corporotion 
American  Weldirsg  & Monufocturing  Compony 
AMF  Beord  Ersgineering 
AMP,  Incorporated 
Amphenol  Corporation 
Amsted  Industries,  Inc. 

Bensenville,  Illinois 
Indi  onapolit,  Irsdiono 
Arsocorsdo  Company 
Anchor  Hocking  Gloss  Corporation 
Arsomel  Loborotorief,  IrK. 

Anderson  Electric  Corporotion 
Andrew  Corporotion 
App}ioii  Power  Industries,  Inc. 

API  Corporation 
Ape*.  Alkoti  Products  Compony 
Anocut  Engineering  Company 
Arcos  Corporation 

Arcturus  Monufocturing  Compony,  Inc. 
Arkwin  Industries,  Inc. 

Armco  Steel  Corporotion 
Boltimore,  Morylond 
Middletown,  Ohio 
Torrance,  Colifornio 
Armor  Techrsology  Corporotion 
Arrsold  Greene  Testing  Looorotories 
L.  R.  Aronln 
Artech  Corporotion 
Arrowhead  Products,  Inc. 

Detroit,  Michigon 
Los  Alemilos,  Colifornio 
Arwood  Corporotion 

City  of  Industry,  Colifornio 
Rockletgh,  New  Jersey 
Tilton,  New  Hompshire 
Ashlorsd  Chemicol  Compony 
Assoc  ioted  Spring  Corporotion 
Astro-Arc  Compony 


Astro  Met  Associotes,  Inc. 

Astronic  Compony 

Astro  Reseorch  Corporation 

Attro'Spoce  Loborotories,  Inc. 

Astrosystems  Intemotionol,  Inc. 

Atlontic  Research  Corporotion 
Atlontic  Richfield  Compony 
Apollo,  Penmylvonio 
Richlorsd,  Wofhingtoo 

Atomic  Power  Development  Associates,  Inc. 
AVCO  Corporotion 

CKorieston,  South  Carolina 
Everett,  Mossochusetts 
Lowell,  Mossochusetts 
Noshville,  Tennessee 
Stratford,  Conrsecticut 
AZTEC  Metols,  Irsc. 

Babcock  & Wilcox  Compony 
Ailionce,  Ohio 
Borberfon,  Ohio 
Beover  Foils,  Pennsylvonio 
Lynchburg,  Virginio 
Bochon  Monufocturirsg  Company,  IrK. 

Boiley  Meter  Company 
Boldwin>Limo-Homilton  Corporation 
John  T.  Bolloss  & Associotes 
Fronk  Bancroft  Compony,  Iik. 
Borber-Colmon  Compony 
Borden  Corporotion 
Barogenics,  Inc. 

Beckmon  Instruments,  Inc. 

Beech  Aircroft  Corporation 
Bechtel  Corporation 
Belfour  Stuien,  Inc. 

Bell  Aerosystems  Company 
Bellcomm,  Inc. 

Beil  Helicopter  Compony 
Bell  A Howell  Corporation 
Bell  Telephone  Loborotories,  Inc. 
Allentown,  Pennsylvonio 
Colurr^sus,  Ohio 
Murroy  Hill,  New  Jersey 
Bendix  Corporotion 
Dovenport,  lowo 
Eotontown,  New  Jersey 
Konsos  City,  Missouri 
North  Hollywood,  Colifornio 
Sidney,  New  York 
South  Bend,  Indiono 
Southfield,  Michigan 
Utica,  New  York 
J.  W.  Berg 
Berteo  Corporotiors 
Beryllium  Unlimited 
Bethlehem  Steel  Corporation 
Bjorksten  Reseorch  Laboratories,  IrK. 

Bloke  Rivet  Compony 
Blow-Krsox  Compony 

Eost  Chicogo,  Irsdiorso 
loke  City,  Pennsylvonio 
Pittsburgh,  Penrssylvorslo 
E.  W.  Bliss  Compony 
The  Beolrsg  Compony 

Bellevue,  Wothirsglon, 

Des  Moinos.  Woshinolon 


TKt*  Boeing  Compunjr  (continut'd) 
HoMywood,  Cali^otnio 
Homlon,  Te»Ok 
^cnt,  \^o\Kitigton  . 

Nt»wO>U*nm,  louikiuno 
Philndelpliio^  Penr^vylvunio 
Renlon,  ^^o>King1on 
Seattle,  WokKtnglon 
Wichita,  KoMkUk 
Boo/,  Allen  & Hnrrtillon,  litc . 

Botg^Woine*  Coifioiotioit 
Dev  Ploiitcv,  lllinoiv 
New  Covllc,  ifijiono 
Boainv,  Inc. 

J.  A.  Bo/iing  Company 

B^onfoid  Wi(C  & Monuroclui  ing  Cum|<any 

C - P • B>oun  & Com|iony 

Biennvt  Com|iony 

Ridkoid  D.  B«t*w  & Compony,  Inc. 

Poul  R.  B«ilL*v,  Inc. 

Btilcv  Monulocloi  ing  Compony 
B'own  & Shoipe  Monulocluring  Compony 
Blown  Tcchnicol  Consulting 
Wm.  B'uclinil 
B'unvwick  Cofpoiolion 
Biuvh  Beryllium  Compony 
Clevelorvd,  Ohio 
Elmoie,  Ohio 
Cobot  Corpototion 

Billerio,  Movvochuvetts 
Boston,  Movvochuvettv 
Fullerton,  Colifornio 
Kokomo,  Indiorvo 
Noiwolk,  Connecticut 
Col  Doron  Melollurgicol  Services 
ColiCornto-Doron  Mrtollurgicol  Services 
Colifornio  Hydtolormirvg  Coirvpony,  Inc. 
Colmec  Morsufocturing  Corpofotion 
Columet  & Hecio,  Inc. 

Allen  Park,  Michigon 
Bofllett,  lllirsois 
Comeion  Iron  Works,  Inc. 

J . W.  Compbell 
Conrson-Muvkegon  Co*poiotion 
Conton  Diop  Foigirsg  & Munufocturirsg  Co. 
Corot,  Inc. 

Coi  bond  Co*  fjototion 
G*  O.  Coilsort,  Inc. 

Cincirsnoti,  Ohio 
Thoirsdole,  Pennvylvonio 
Corlton  Foige  Works 
Cormon  Sopphiie  Cmpoiotion 
Corpentei  Steel  Company 
Reodirtg,  Pertmylvonio 
Son  Diego,  Colifornio 
Union,  New  Jersey 
Collier  CoipTMOtion 
J.  C Cortei  Compor*y 
Cotepillor  Troclor  Compony 
Cee-Bec  Chemicof  Company,  Inc. 
Celonose  Resrorch  Compony 
Boy  City,  Teeos 
Corpus  Chiisli,  Icaos 
Summit,  New  Jersey 
CenloM  Associates,  Inc. 

Cc«c«c,  Inc. 

Ceramic  finislHrtg  toboioloiy 
Centiifugnl  Products,  Inc. 

Cessno  Airciolt  Compony 
Chombr*rloiM  Mrmuloctui ing  Corpointioii . 


ChnmlH'isljiMg  Ingineciing  Company 
CImmpion  Commriciol  Industries,  Inc. 

CIrOvi-  BiOVV  & Co|»|M*l  Compony 

Cli'vrirind,  Ohio 
Im  Angt'Ics,  Culifoinia 
Solon,  Ohio 
Chcrnelion  Coipoiolion 

f Ik  Grove  Villoge,  Illinois 
louivville,  Kentucky 
Whilf  PIninv,  New  York 
York,  Peimvylvonio 

Chotnicol  & Mr*loHu<gicol  ResiHJich,  Inc. 
Chem-Nickel  Com|Hifty,  Inc. 

Chemsiioiiff  R»*M.»oich  Crmlci , Inc  . 

Chi'in-tionics,  Inc. 

Chiccigo  Aeiiol  Indusiiies 
Chicogo  BricJye  & lion  Com^iuny 
Chicago  Devvloiwnent  Ca<|ioiution 
J.  J.  Chrisliono 

Chiomolloy  Amuiicon  Coipoiulion 
Goulerso,  Colifornio 
Orongeburg,  New  York 
Son  Antonio,  Icaos 
West  Nyock,  New  York 
Chrysler  Coiporotion 
Detroit,  Michigon 
New  Orleans,  Loursiorso 
Chrystei  Outbooid  Corporation 
Cincinnoti,  Inc. 

Cincinrsoti  Milling  Mochine  Compony 
Clod  Metals,  Inc . 

CIcvelorsd  Pneumatic  Toot  Compony 
Clevelond  Twist  Diill  Compony 
Clcvite  Coi|KMOtion 
ClimOH  Molybdenum  Company 
AnnAiboi,  Michigan 
Greenwich,  Connecticut 
Los  Angeles,  Colifornio 
New  York,  New  York 
Colt  Irxiusities 

Columbio  Gos  Systern  Service  Corporotion 
Columbio'Greot  lokes  Corporation 
New  York,  New  York 
Niogoro  Foils,  New  York 
Columbio  Tool  Steel  Conspany 
Columbion  Bioniv  Corporotion 
Columbus  Auto  Ports 
Combustion  Engineering,  IrK . 

Chottonoogo,  Tennessee 
Winriso',  Connecticut 
Commonwealth  Scientific  Corporotion 
CompOH,  Inc. 

Computer  Communicotions,  Irsc  . 

Conni*clrcut  Mctnllingicol  Corporotion 
Conioc  Corporotion 
Comoic  CorprMOlion 
Crsnsolidoled  Controls  Corporotion 
Conlempuroiy  Rescorch 

Conlinenlol  Aviotion  & Irsgineorirsg  Corporotion 
Conlinentol  Con  Compony 
Contirsvnlol  Emsco  Compony 
Continenlol  Mctols,  irve. 

Contiiienlol  Oil  Compony 
Cnntinenlol  Ore  Corporotion 
Cook  Heol  ti«*Oling  Company  cd  lenos 
Cofiper  Rongc  Company 
Coppriweld  Steel  Compony 
Corbett  Associoles,  Inc. 

Cornell  Aetonoalicol  loboroloiy,  Inc. 

Corning  Gloss  Works 


Cosntok  Mineiols  Corporation 
Crone  Cr>mpony 

BuriKini  , CulilotntO 
ChnMurroogo,  Tennessee 
Chicogo,  Illinois 
Crucible,  Inc. 

Hottivori,  New  Jersey 
Midland,  I'ennsylvunio 
PrMsburgh,  Pemtsylvotsto 
St.  louts,  Mesouii 
Syiocuse,  New  York 
CTl  -Di«ie,  Irsc  . 

Cutfwnins  I ngine  Compony,  Irsc. 

Cur  liss-Wr ighi  Corporotion 
Bullolo,  New  York 
CoUiwcll,  New  Jersey 
Wood-Ridge,  New 
Cutlet  Hummer,  Inc. 

Cybermctols  Corporotion 
Cyclops  Cot|)Oiotion 

Btidgevilic,  Pcnnsylvonio 
Los  Arsgelcrs,  Colifornio 
Pittsburgh,  Pennsylvonio 
Titusville,  Pennsylvonio 
Dolmo  Victor  Company 
Davis  Tool  Compony 
Detovol  Turbine,  Inc. 

Butbonk,  Colifornio 
Trenton,  New  Jersey 
Delovon  Monufoctuiirsg  Compony 
Del  Electronics  Corporotion 
Deltor>  Company 
Driven  Corporation 
Delto  Ail  lines,  Inc. 

D.  R.  DeMoice 
DeSoio,  Irsc. 

Brnkeley,  Colifornio 
Palos  Verdes  Peninsulo,  Californio 
Detroit  Edison  Compony 
Deutsch  Compony 
Deutsch  Fastener  Corporotion 
Diomorsd  Power  Speciolty  Corporotion 
J.  N ■ Dick 

DiversiftexJ  Materials,  Inc. 

Donbot  Developrrsent  Corporation 
A . V.  Doron  Corrspony 
Dorr*^livei,  Inc. 

Douglos  Nucleot  Inc. 

Dow  Chemical  Company 
Golden,  Colorodo 
Midlorsd,  Michigon 
Russellville,  Arkonsos 
Drove  Corporotion 
Dresser -Clork 
Dressci  Irsdustries,  Inc. 

Biodlord,  Pennsylvonio 
Dollov,  Texas 
Stretford,  Connecticut 
Went  Mifflin,  Persrssylvonio 
Dr  ever  Corrspony 
Ducomnsun,  Inc. 

Ducorrsmun  Metals  & Supply  Compony 
E . I . du  Pont  de  Nerrsours  & Compony,  Inc. 
Aiken,  South  Coiolirso 
Beoumont,  Texos 
Drc|swolei,  New  Jersey 
Edge  Moor,  Delowore 
Gibbslown,  New  Jersey 
Newark,  Delowore 
Wilmifsglon,  Delowore 
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Dtfrkee  Testing  Loborotories,  Inc. 
Dyno'^loie  Industries,  Inc. 

City  ol  Comme>ct,  Colifomio 
Los  Angeles,  ColHornia 
Costcrn  Airlines,  Inc. 
iosfern  Stoinless  Steel  Corporation 
lostmon  Kodok  Compony 
Eoton  Precision  Tube 
Eoton  Yole  & Towne,  Inc. 

Ebosco  Services,  Inc. 

EdcliFf  Instruments,  Inc. 

Edgewfoter  Steel  Compony 

PhilodeIpKio,  Pennsylvonlo 
Pittsburgh,  Pennsylvonio 
Effects  Techrsoiogy,  lr>c. 

Elondo  Co'porotion 

Elostic  Slop  Nut  Cor  potation  of  Amerlco 
E lectrochimico  Corporotlon 
Electroforrm,  Inc. 

E lectron  Beam  Welding,  Inc. 

Electrorsic  Memories,  Irtc. 

Electronic  Speciolt){,  Inc. 

Los  Angeles,  Colifornio 
Portlond,  Oregon 
Son  Fofel,  Colifornio 
Electronic  Research  Inc. 

Electro  Nucleonics,  Inc. 
Electro-Optical  Systems  Irsc. 

Elgiloy  Compony 

Ellonee  Monufocturing  Corporation 

Emerson  Electric  Compony 

Emhort  Corporation 

Emtech  Research  Products  Corporotlon 

Engelhord  Irsdustries,  Irsc. 

Corteret,  New  Jersey 
Eost  Neworic,  New  Jersey 
Nework,  New  Jersey 
Engineered  Precision  Casting  Company 
Ensor\ion  PhysiocKemicol  Institute 
Envifonmentol  Contoiner  Corporation 
Erie  Forge  & Steel  Corporotlon 
ESB  Incorporated 
Esco  Corporotlon 

Esse  Reseofch  & Engineering  Company 
Ethicon,  Inc. 

Etno  Products,  Inc. 

Eutectic  Corporotlon 
Eutectic  Welding  Alloys  Corporotlon 
EA-Cell-O  Corpo'otion 
Det'oit.  Michigon 
Limo,  Ohio 
Foirbonks  Morse,  Inc. 

FoircKild  fiiller  Corporotlon 
formingdoie.  New  York 
Hogersto^m,  Morylotsd 
Monhotton  Beoch,  Colifornio 
Foil.  Corporotlon 
Fonsteel,  Irsc. 

Boitimore,  Morylond 
Horoor  City,  Colifornio 
Loi  Angeles,  Colifornio 
Muskogee,  Oklohomo 
North  Chicogo,  Illinois 
Pocoime,  Colifornio 
Roncho  Sonfo  Fe,  Colifornio 
Torronce,  Colifornio 
Federal-Mogul  Corperotion 
Ann  Aroor,  Michigon 
Detroit,  Michigon 
Los  Alemitm,  Colifornio 


Fer^netl  Coi(>o>atlon 
Fiber  Motetiols,  Inc. 

A.  Fink  I & Sons  Company 
Firestone  Tire  & Rubber  Compony 
Akron,  Ohio 
Wyandotte,  Michigon 
Firestone  Steel  Products  Compony 
Flexible  Metal  Hose  Monufocturing  Co. 

D.  T.  Flood 
Floturn,  Inc. 

Flowfo'm  Monufocturing  Company 
FMC  Corporation 

Morcus  Hook,  Persnsylvonio 
Princeton,  New  Jersey 
Son  Jose,  Colifornio 

E.  J.  Foley 

Foote  Minerol  Company 
Ford  Motor  Company 
Formsprog  Compony 
Foster  Wheeler  Cor^porotion 
Foxboro  Compony 
Fronkel  Company,  Inc. 

Fruehouf  Corporotlon 
Fresno,  Colifornio 
Fullerton,  Colifornio 

Future  Trtonium  Monufocturing  CorporoHon 
Future  Titonium  Soles  Corporotion 
G.  W.  Gotlowoy  Compony 
Gorrett  Corporotion 

Los  Angeles,  Colifornio 
Phoenix,  Arizono 
Torrance,  Colifornio 
L.  Gotzek 

Goylord-Rives  Company 

Gem  Heat  Treating  Company,  Inc. 

Generol  American  Tronsportotion  Corporotion 
Genera!  Astrometols  Corporation 
Generol  Dynomics  Corporotlon 
New  York,  New  York 
Quincy,  MossocKusetts 
Rocky  River,  Ohio 
Generol  Oynomics/Convoir 
Genera!  Dynamics/Electric  Boot 
Generol  Dynomics/Fort  Worth 
Generol  Dynomics/Pomorso 
Generol  Electric  Corrspony 

Albuquerque,  New  Mexico 
Binghamton,  New  York 
Burlington,  Vermont 
Cincinnati,  Ohio 
Clevelond,  Ohio 
Doytono  Beach,  Florldo 
Detroit,  Michigan 
Erie,  Pennsylvonio 
Everett,  Mossochusetts 
Fitchburg,  Mossochusetts 
Hendersonville,  North  Corolino 
Houston,  Texos 
King  of  Prussio,  Pennsylvonio 
Lynn,  Mossochusetts 
Mt.  Verrson,  Indiono 
Philodelphio,  Pennsylvonio 
Pittsfield,  Mossochusetts 
Pleosonton,  Colifornio 
Rutlorsd,  Vermont 
Son  Jose,  Colifornio 
Schenectody,  New  York 
St.  Petersburg,  Florida 
Sunnyvole,  Colifornio 
Utico,  New  York 


Generol  Metol  Heot  Treoting,  |nc. 

Generol  Motors  Corporation 
Burbank,  Colifornio 
Detroit,  Michigon 
Goleto,  Colifornio 
IndiofKspofis,  frsdiorso 
Lockport,  New  York 
Milford,  Michigon 
Milwoukee,  Wisconsin 
Sondusky,  Ohio 
Worren,  Michigan 
Generol  Piosmo  Associates 
Generol  Precision  Systems,  Inc. 

Generol  Reseorch  Corporotlon 
General  Technical  Services,  Inc. 

Genera!  Technologies  Corporation 
Generol  Telephone  & Electronics  Lobs,  Inc. 
GetcKeel  Steel  Treoting  Company,  Inc., 
Gionni  Scientific  CcKporotion 
Gillette  Reseorch  Corporotion 
Gleason  Works 
Globol  Marine,  Inc. 

Globe-Union,  Inc. 

Goerz  Optical  Co.,  Inc. 

Gold  Leaf  & Metol  lie  Powders,  Inc. 

8.  F.  Goodrich  Company 
Greer  Hydraulics,  Inc. 

Grinnell  Corporation 
Grumman  Aerospoce  Corporotion 
Bethpoge,  New  York 
Kennedy  Spoce  Center,  Florida 
Gulf  General  Atomic,  Inc. 

Gulf  Research  & Development  Compony 
Gulf  Stotes  Tube  Corporation 
Gull  Airborne  Instruments,  Inc. 

H & H Ports  Co.,  Inc. 

Hamilton  Watch  Compony 
Hondy  & Hormon 

Hondy  & Hormon  Tube  Compony,  Inc. 

Horco  Loborotories,  Irsc. 

H.  M.  Harper  Compony 
Horshow  Chemicol  Company 
Hartwell  Corporation 

Horvord  Precision  Components  Engineering 
Harvey  Aluminum,  Inc. 

Adrion,  Michigan 
Dayton,  Ohio 
Torrance,  Colifornio 
Hoyes  Interrsotionol  Corporation 
Heotboth  Corporation 
Heli-Coil  Corporation 
Heppenstoll  Company 
Hercules,  Inc. 

Mogno,  Utah 
Wilmington,  Delowore 
Hewlett-Pockord  Compony 
Hexcel  Corporotion 
R.  N.  Higgs 

Hiller  Aircraft  Corporotion,  Inc. 

Hills  McCanrso  Compony 
Hilti,  IrK. 

Hi-SKeor  Corporation 
Hitchiner  Monufochirirsg  Compony,  Inc. 
Bensenville,  Illinois 
Milford,  New  Hon^hire 
HITCO 

Hittmon  Associotes,  Inc. 

Hobort  Brothers  Compony 
Hoegonoes  Corporotion 
Hogen  Industrios 


Hoie-Kiom*  Company 
Homo9«n»oui  Metoii,  Inc. 

Honeywtll,  Inc. 

Donvor,  Colorodo 
Freeport,  Iliinoil 
Hopitrns,  Minne^oto 
Minneopolii,  Minnekoto 
St,  Foul,  Minneioto 
St.  PeteriburQ,  Florida 
West  Covino,  Colifomio 
Hooker  CHemicol  Corporotion 
Detroit,  MicKigon 
Nio90ro  Folli,  New  York 
Hookey  Weldir\g  & {ngineering  Compony 
Hot  lions,  Inc . 

Hoskins  Monolocturing  Compony 
Houston  Reseorch  Institute,  Inc. 

Howmet  Corporotion 
Dover,  New  Jersey 
Loncoster,  Penmylvonio 
Pomorso,  Colifornio 
Plymouth,  Michigon 
Whitehall,  Michigan 
S.  L.  Hoyt 

Huck  Monufocturirsg  Compony 
Corson,  Colifornio 
Detroit,  Michigan 
Hudson  Wire  Compony 
Hughes  Aircraft  Company 
Conogo  Pork,  Colifornio 
Culver  City,  Colifornio 
El  Segursdo,  Colifornio 
Fullerton,  Colifornio 
Los  Arsgeles,  Colifornio 
Newport  Beoch,  Colifornio 
Torrorscc,  Colifornio 
isreson,  Colifornio 
Hughes  Tool  Compony 
Huyck  MetoU  Compony 
Hydro-Electric  Compony 
Hydronootics  Irscorporoted 
IBM  Corporation 
Boulder,  Colorodo 
Hopewell  Junction,  New  York 
Huntsville,  Alobomo 
Rochester,  Minnesota 
Rockville,  Morylorsd 
Son  Jose,  Colifornio 
Yorktown  Heights,  New  Yo*k 
idoho  Nucleor  Corporation 
H.  C.  Ihsen 
Ilikon  Corporation 
industrial  Steel  Treotirsg  Compony 
Ingolls  Shipbuilding  Corporotion 
Irsgersoll-Rorsd  Reseorch,  Irsc. 
IngersoM-Rond  Compony 
Inlond  Steel  Compony 
IntercKemicol  Corporotion 
Interfoce  Weldirsg 
Interloke  Steel  Corporotion 
Inicrrsotionol  Horvester  Compony 
Internotionol  Nickel  Compony,  IrK. 
Clinton,  Mossochusetts 
CineSnnoti,  Ohio 
Eoston,  Penrnylvonio 
Glorsdole,  Colifornio 
Hsrrstington,  West  Virginio 
Lot  Angeles,  Colifornio 
Now  York,  New  York 
SuFfern,  New  York 
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International  Nickel  Compony,  Inc. 

Torronce,  Colifornio 
Wetherfitid,  Connecticut 
Internotionol  Telephone  & Telegioph  Co'porotion 
Ion  Physics  Corporotion 
Ipsen  Industries,  Inc. 

Pecotonico,  lUirsois 
Rockford,  Illinois 
hek  Corporotion 

Burlington,  Mossochusetts 
leKington,  Mossochusetts 
Jode  Enterprises 
Jervis  Corporotion 
Jetshopes,  Inc. 

J.M.W.  Research  & Development 
Johns  Monville  Research  Center 
A . I . Johnson 

Johnson  Engineering  Compony 
Jones  & Loughlin  Steel  Corporation 
F ttsburgh,  Pennsylvonio 
Warren,  Michigan 
Eofle  M.  Jorgensen  Compony 
Houston,  Texos 
Los  Angeles,  Colifornio 
Ooklond,  Californio 
Tulso,  Okiohomo 
J & P Loosing  Compony,  Inc. 

Koiser  Aluminum  & Chemical  Corporation 
Erie,  Pennsylvonio 
Pleosonton,  Colifornio 
Rovenswood,  West  Virginio 
Koiser  Steel  Corporotion 
Komon  Aircraft  Corporation 
Komon  Aerospoce  Corporotion 
Komon  Corporotion 
Korsorr  Corporation 
J.  R.  Kottus 

Koweeki  Berylco  Irsdustries,  Inc. 

Boyertown,  Pennsylvonio 
Hazleton,  Pennsylvonio 
Long  Beach,  California 
New  York,  New  York 
Reading,  Pennsylvonio 
Koynor  Monufocturing  Compony,  Inc. 

KDI  Corporation 
Kelsey  Hoyes  Corporation 
Ann  Arbor,  Michigon 
Philodelphio,  Pennsylvonio 
Romulus,  Michigan 
Whitesboro,  New  York 
Kenett  Corpov.tion 
Kennometol,  Inc. 

Kennecott  Corporotion 
Houston,  Tenos 
Lexington,  Mossochusetts 
Kentucky  Metals,  Irsc. 

The  Sorrsuel  G.  Keywetl  Compony,  Inc. 

Wolter  Kiddc  & Compony,  Inc. 

King  Fifth  Wheel  Compony 
S.  S.  Kingsbury 
A.  J.  Kish 
Klock  Compony 
Kolene  Corporotion 
Detroit,  Michigon 
Pittsburgh,  Pennsylvonio 
Kollsmon  Imtrumerst  Ci^porotion 
J.  F.  Koon 
S.  Kopp 
J.  Kezionki 
Krenilk  Products,  Inc. 


J.  Williom  Krohn  Company,  Inc* 
Kropp  Forge  Company 
Kulite  Tungsters  Compony 
Icborotory  Equipment  Corporation 
Lodish  Compony 

Cudohy,  Wisconsin 
Los  Angeles,  Colifornio 
Lomson  & Sessions  Company 
Clevelond,  Ohio 
Sylmor,  Colifornio 
lorsdis  Mochine  Compony 
LoPointe  Mochine  Tool  Compony 
Chorles  E.  Lorson  & Sons,  Inc. 
LoSoile  Steel  Company 
LoTrobe  Steel  Company 
Lourel  Sheet  Metol  Products,  Inc. 
Lowience  Laboratory,  Inc. 

Leoch  Corporation 
Leor  Siegler,  Inc. 

Clevelond,  Ohio 
Detroit,  Michigan 
Grond  Rapids,  Michigon 
Lebonon  Steel  Foursdry 
Lectrokem,  Inc. 
leerrsoth,  Inc. 

Leesono  Corporation 
LeFiell  Monufocturing  Compony 
N.  Lenorrsorsd 
WolloceO.  Leonord,  Inc. 

Word  Leonord  Electric  Compony 
Lepel  High  Frequerscy  Loborotories 
Lexington  Loborotories,  Irsc. 

G . A , L iodis 

Libbey-Owens-Ford  Gloss  Company 
Lindberg  Corporation 
C . A . Lindstrom 
Liquid  Carbonic  Corporotion 
Liquid  Metols  Infonrsotion  Cmter 
Arthur  D.  Little,  Inc, 

Litton  Irsdustries 
Litton  Systems,  Inc. 

Lockheed  Aircraft  Corporotion 
Lockheed^olifornio  Compony 
Lockheed  Electronics  Compony 
Lockheed-Georgio  Compony 
Lockheed  Missiles  & Spoce  Compony 
Polo  Alto,  Colifornio 
Sorotogo,  Colifornio 
Sunnyvale,  CaUfomio 
Lockheed  Propulsion  Company 
Lone  Stor  Steel  Compony 
LTV  Aerospoce  Corporotion 
Anaheim,  Colifornio 
Dollos,  Texos 
Lukens  Steel  Compony 
Lund,  McCutcheon,  McBride,  Irsc. 
Lursdy  Electronics  < Systems,  IrK. 
3M  Compony 

Roseville,  Minnesoto 
St.  Poul,  Mirsnesoto 
Mock  Tnseks,  IrK. 

Mocrodyne,  Inc. 

Mogrsoflux  Corporotion 
P.  R.  Mollory  & CofTSpony 
Burlifsgton,  Mossochusetts 
Irsdioisopolis,  Indiorso 
Mollory  Metollurgicol  Compony 
Mongone  Loborotory,  Iik. 

MonLobs,  Inc. 

Monnesmonn-Meet,  Inc. 
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K^e»-on»  CofpO'otion 
Co^po»otio« 

tJ'oH 

Von  Njyi,  ColifomW 
Mortin-MoM«tto  CorporoUon 
|oltimo**«  Maryland 
0«Tv«r,  Colorodo 
OHardo,  Flp'i^ 
forlland^  Ote^on 
iMinoU 

Ma^lond  Mototlurgy.  Inc- 
Mtorylond  Spoe’iolty  Wire,  InC- 
MouocfxJtetH  Mo»»rio!4  Reieorch,  Inc. 
MW^vioU  RokOOtxh  Corporotion 
tcMurcflS  Compony 
1r4C- 

WortKoy  Biihop,  Jnc- 
MB  Auoclotes 

McOtW'elt  Dougloft  Corporofion 
Cono90  Colifomio 

O«wiodo  Hilts,  Californio 
. , Huntir^gt^  Beoch,  Colifomio 

\ trvioo,  Colifomio  • 

Cong  Booch,  Colifomio 
^ 1,04  Angolw,  Colifomio 
**  >4ortfvKigo,  Colifomio 
KicKlond,  Wtthington 
St.  touis,  Miiwori 
Santo  Monica,  Colifomio 
^.^Tltiowilo#  Florido 
, Torranca,  Colifomio 
Twiso,  OkloKomo 
W.  J-  McConnogU 
MoOmw-Fdison  Compony 
MdCoy  Compony 
A.  lU  MclCinnoy  Auaciotos 
BAcLouHv  Stool  Corpomtion 
McOkiOy,  Inc. 

McWniiofto  forge  Compony 
MocKonicol  lochnology,  Inc. 
Moclvmlcs  BosoorcK,  Inc. 
AlbuQi/of^ua,  New  Mexico 
Lsn  Angelos,  Colifornro 
Momofoe  tAwipmont  Group 
Monoice  Manufocturing  Compony 
Metocl^m  tobo  otories,  litc. 

Metol  BoHowi  Cprperolion 
M#to!  f lo  Corpemtior> 

Me*0^  Ir-proveman*  Compony 
M«tplUF*g.col  Consultonn,  Inc. 
Meto'l^.col,  Inc. 

Me«ofW>gicol  Inrometionol,  Inc. 
Mo*ol*i»tg«cot  Service,  lr\e. 

Me*0*I,^gy  Bljl 

^i^SoU  Sinlorrng  Corporotion 
Moff  loctmology,  Inc. 
ftHololfrflOiCi,  lift. 

MetplfcAa  Co*ppralien 
Mtcut  Beee^cB  Anociott,  Iik. 

Wm.  B.  Micte 

Hm 


ONo 
loloAo.  ONo 

•Bins  ioii  tiploiotieei  Compony 
BV.  fC  MMcS 


ftMma  MoIUoMo  Icwi  Coe^ny 
MolfMo^e  Cm'pMtiaool  Amgrico 


Mon]oe  Scientific 
Monroe  Forg'mgi,  Inc. 

Monionio  Compony 
Monsonto  Reseorch  Corporofion 
Moog,  Inc. 

Auroro,  New  York 
Monterey  Pork,  Colifomio 
Moore  Drop  Forging  Compony 
Mojier  Sofe  Compony 
Nolco  CKemicol  Company 
Nordon  Monulocturlng  Company,  Inc. 
Notionol  Beryliio  Corporotion 
Notionol  CosK  Register  Company 
Notionol  Distillers  & CKemicol  Corporation 
Noi«onol  Leod  Compony 
Hightstown,  New  Jersey 
Solt  Lokc  City,  UtoK 
Notionol  Leod  Compony  of  Ohio 
Cincinrsoti,  Ohio 
Niogoro  Foils,  New  York 
Notional  Presto  Industries,  Inc. 

NotioTKil  Screw  & Monufocturtng  Company 
Notionol  Steel  Corporation 
NotioTHil  Twist  Drill  & Tool  Compony 
Notionol  Woter  Lift  Compony 
Nevodo-Mossochusetts  Compony 
New  Englorsd  Hard  Feeing  Company,  Inc. 
New  Engiond  Metollurgicol  Corporotion 
Berlin,  Corsnecticut 
Norwood,  MossocKusetts 
Springfield,  Mossochusetts 
Worcester,  Mossochusetts 
New  Hompshire  Boll  Bearings,  Inc. 

New  Jersey  Zinc  Compony 

Newport  News  Shipbuilding  & Dry  Dock  Co. 

The  J.  M.  Ney  Compony 

Nordberg  Manufocturing  Compony 

Norris  Irtdustries 

North  Americon-Rockwell  Corporation 
Anoheim,  Colifomio 
Colobosos,  Californio 
Corsogo  Pork,  Colifomio 
Columbus,  Ohio 
Downey,  Californio 
Gronodo  Hills,  Colifomio 
Hopedole,  Mossochusetts 
Los  Arsgeles,  Californio 
McGregor,  Texos 
North  Hollywood,  Colifomio 
Oronge,  Colifomio 
Polos  Verdes  Penninsulo,  Colifornto 
Pittsburgh,  Fennsylvonio 
Thousorrd  Ooks,  Colifomio 
Tulso,  Oklohomo 

Northern  Research  B Engineering  Corporation 
Northi  op  Corporotion 
Anoheim,  Colifomio 
Hawthorne,  Colifomio 
Inglewood,  Colifornio 
Needhom  Heights,  Mossochusetts 
Newbury  Pork,  Californio 
Norwood,  Mossochusetts 
Norton  Compony 

Newton,  Mossochusetts 
Worcester,  Mossochusetts 
Norton  Resoorch  Corporotion 
Nucleor  Components,  Irsc. 

Nucleor  Moteriols  & Equipment  Corporotion 
Apollo,  Pennsylvonio 
leechburg,  Penmylvonio 


Nuclide  Corporotion 

Oak  Electro/Nefics  Corporofion 

D.G.  O'Brien,  Inc. 

Ohmife  Monufocturing  Compony 
Olin  Mofhieson  Chemicol  Corporofion 
Honntbol,  Ohio 
Morion,  Illinois 
New  Hoven,  Connecticut 
Omork  Industries 
Omego  Industries 
Ontorio  Corporotion 
Ordnonce  Research,  Inc. 

Oregon  Metollurgicol  Corporotion 
Otis  Engineerirsg  Corporotion 
Owens-Coming  Fiberglos  Corporation 
Owens-Illinois,  Inc. 

Pocific  Cor  & Foundry  Compony 
Pocific  Metols  Company 
Pocific  Steel  Treating  Compony 
pocific  Volves,  Inc. 

Pocker  Engineering  Associotes,  Itk. 

Poll  Corporation 

Poll  Trinity  Micro  Corporation 

Ponometrics,  lr>c. 

Rolph  M.  Parsons  Compony 
Parsons  Corporotion 
Persons -Jurden  Corporotion 
PCM,  Inc, 

Persdieton  Tool  Irsdustries,  Inc. 

Pennsolt  Chemicols  Corporation 
King  of  Prussia,  Pennsylvonio 
Warminster,  Pennsylvonio 
Perkin-Elmer  Corporation 
Donbury,  Connecticut 
Norwolk,  Connecticut 
Wilton,  Connecticut 
Pfaudler  Company 
Chorles  Pfizer  Compony,  Inc. 

Phelps  Dodge  Irsdustries 
Philco-Ford  Corporotion 

Newport  Beoch,  Californio 
Polo  Alto,  Colifomio 

Philips  Electronics  & PKormoceuticol  |nds.  Corp. 
Physics  Internotionoi  Company 
Pioneer  Astro  Industries  Inc. 

Pioneer  Service  & Engineering  Compony 
Pirgo  Electronics,  Inc. 

Pittsburgh  Tool  Steel  Wire  Compony 
P & J Engineering,  Inc. 

Pneumo-Dynomics  Corporotion 
Kolomozoo,  Michigan 
Richmorsd,  Illinois 
Polymer  Corporotion 
Polymef  Corporation 
Wm.  Powell  Company 
PPG  Industries 

New  Mortinsville,  West  Virginia 
Pittsburgh,  Persnsylvonio 
Precision  Costings  of  California 
Precision  Costports  Corporation 
Los  Alomilos,  Colifomio 
Portiorsd,  Oregon 
Precision  Sheet  Metol,  Inc. 

Preco,  Inc. 

Preformed  Line  Products  Company 
Pressure  Systems,  Inc. 
pressure  Technology  Corporation 
Princcton-Pennsylvonio  Accelerator 
product  Systems  Engineerirsg 
product  Techniques,  Inc. 
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Progretsive  Metollurgicoi  Irtduttriei,  He. 
Pi/reK  Corporation 
PyroH*or  Product*^  Inc. 

PyfOfT»€t  Induitrtes,  Inc. 

Quality  Hoot  Treot,  Inc. 

Quality  Steel  Treoting  Co.,  Inc* 
Quontum  Incorporated 
RCA  Corpofolion 

Comden,  Ne*v  Jer»ey 
Horri&on,  New  Jersey 
Loncotter,  Pennsylvonio 
Morlboro,  MossocKuietts 
Princeton,  New  Jersey 
Somerville,  New  Jersey 
Rometco,  Inc. 

RAND  Corporotion 
RoytKeon  Compony 

Andover,  Mossocln/setn 
Bedford,  MassocKusetts 
Bristol,  Tennessee 
Lowell,  MosiocKusetts 
Stomford,  Connecticut 
Sudbury,  Mossochusetts 
Waltham,  Mossochineth 
Woylond,  Mossochusetts 
RCL  Electronics,  Irsc. 

R & D Metals  Corporotion 
Reoctive  Metals,  Inc. 

Dollos,  Tckos 
Montebello,  Colifornio 
Niles,  Ohio 
Reoding  Industries 
M.  J*  Rebholz 
Reeves  Instruments  Compony 
Reilly‘WKitemon>Walton  Company 
Reisner  Metols,  Inc.  . 

REM  Metols  Corporotion 
Republic  Steel  Corporation 
Conton,  Ohio 
Cleveiorsd,  Ohio 
lisdeperidence,  Ohio 
Los  Angeles,  Colifornio 
Massillon,  Ohio 
Resrstofie)!  Corporotion 
Reuter,  Irsc. 

Rex  Choinbelt,  Inc. 

Downers  Grove,  Illinois 
Po'omus,  New  Jersey 
J.  W.  Rex  Compony 
Reynolds  Metals  Compony 

0.  Whitfield  Richards  Compony 
Richords  Industries,  Inc. 

Ritter  Pfoudier  Corporation 
R^lin  Steel  Company 
Rockwell  Monufocturing  Company 
Rodney  Metols,  Inc. 

Rohr  Corporotion 
RoMmet,  Inc. 

R.  F.  Rolsten 

Rorsson  Hydroulic  Units  Corporation 
Roson,  Irsc. 

Rosemount  Erigineering  Compony 
C.  Rosenkronz 
Royol  Irsdustries 

Rinself,  Burdsott  & Word  Bolt  & Nut  Co. 
Rmf-Licii  of  CalHomia 

1.  Ruszkowski 

Ryon  Aerenoulicol  Compony 
Joteph  T.  Rytrson  & Son,  Inc. 

Rytek,  Inc. 


Solkover  Metal  Processing  of  lllitsoti,  Inc. 
Sonderi  Assoc iotet,  Inc. 

Bedford,  Mossochusetts 
Noshuo,  New  Hompshire 
Sondto  Co'po'otion 

Albuquerque,  New  Mexico 
Livermore,  Colifornio 
Son  Diego  Aircraft  Engineering,  Inc . 

Sorgent  Industries 

El  Segundo,  Colifornio 
Huntington  Pork,  Colifornio 
A.  Sounders  & Compony,  Inc. 

Sowhiil  Tubular  Product,  Inc. 

Schlumberger  Limited 
Scioky  Brothers,  Inc. 

Scientific  Design  Company,  Inc. 

SCM  Corporotion 

Boltimore,  Morylorsd 
Cleveland,  Ohio 
Deerfield,  Illinois 
Scoville  Monufocturing  Compony 
Seolol,  Inc. 

Selectrons  Limited 
Servonic  Instruments 
Amos  J.  Sholer,  Inc. 

Shonkmon  Associates 
Sharon  Steel  Corporation 
Shell  Development  Company 
Shell  Pipeline  Corporotion 
Shenongo  Compony,  Inc. 

Sherman  lr>dustries 
Sherwin-Williorm  Compony 
H.  J.  Sherwood,  Inc. 

Sherwood  Refroctc^ies,  He. 

Shieldofloy  Corporation 
Shrro  Welding  Supply  Compony 
Shock  Hydrodynomics,  He. 

Shultz  Steel  Compony 

C.  A.  Shumoker 

Siebel  Air  Company 

Stfco  Irsdustries 

Silicon  Transistor  Corporation 

Singer-Generol  Precision,  Inc. 

S rnger -K  eorf  ott 
W.  J.  Sjoberg 
S.K.F.  Irsdustries,  Inc. 

A.  O.  Smith  Corporation 
P.  Glenn  Smith  Compony 
Smithford  Products,  Inc. 

Smith  Tool  Compony 

Smith  & Wesson>Fiocchi,  Inc. 

J.  Sojo 

Solor  Loborotories 

Southern  Colifornio  Aluminum  Treating  Co. 
Southern  Colifornio  Metol  Spinning  Co.,  Inc. 
J.  G.  Sporks 
Sportan  Aviotion,  Inc. 

Speciol  Metols  Corporotion 
Los  Arsgeles,  Colifornio 
New  Hertford,  New  York 
Spectro-Mot,  Irsc. 

Speedrtng  Corporation 
Sperry  Rnnd  Corporotion 
Great  Neck,  New  York 
Huntsville,  Alobomo 
Roseville,  Mirtnesoto 
Troy,  Michigon 
Spin  Physics,  Inc . 

SPS  Western 

S & Q Construction  Compony 


Stondord  Oil  Compony  of  Colifornie 
Stondord  Oil  of  New  Jersey 
Standard  Oil  of  Ohio 
Stondord  Pressed  Steel  Compony 
Jenkintown,  Pennsylvonio 
Sonto  Ano,  Colifornio 
Stondord  Screw  Company 
Stonroy  Corporotion 
Stouffer  Chemicol  Compony 
Steel  Irsdustries,  fnc. 

Stewort  Worner  Corporation 
Strozo  Industries,  Inc. 

Streaskin  Products  Company 
Sturm,  Rugei  & Company 
Sunbeam  Corporation 
Sundstrond  Corporation 
Denver,  Colorodo 
Rockford,  Illinois 
Sun  Heat  Treating 
Sun  Oil  Compony 
Superior  Plating  Corr.pony 
. Superior  Tube  Compony 
Super -Temp  Company 
Superweld  Corporation 
Surfoce  Technology  Corporation 
Swift  Loborotories,  He. 

Sylvonio  Electric  Products,  Inc, 
Hicksville,  New  York 
Toworsdo,  Pennsylvonio 
Wolthom,  Mossochusetts 
Whippony,  New  Jersey 
Symington  Woyne  Corporation 
Systems  Consultants,  Inc. 

Systems  Reseorch  Laboratories 
Tolley  Corporotion 
Torget  Rock  Corporation 
Tovco,  Inc. 

Techni-Broze,  Irsc. 

Technical  Metols,  Inc. 

TEEG  Reseorch,  Inc. 

Teledyne,  Inc. 

Allvoc  Division 
CAE  Division 
Computer  Systems  Division 
Isotopes  Division 
Linoir  Engineering  Division 
Microwave  Electronics  Division 
Neosho  Division 
Picco  Industries  Division 
Tober  Engineering  Division 
Titonium  Division 
Vosco  Metols  Division 
Woh  Chong  Division 
Terry  Steam  Turbine  Compony 
Testing  Engineers,  He. 

Texoco,  He. 

Texas  Instruments,  Inc. 

Attleboro,  Massachusetts 
Dollas,  Texas 
Textron  Corporation 
Textron,  Inc. 

Thermo  Electric  Compony,  Inc. 
Thermo  Election  Corporotion 
Wolthom,  Mossochusetts 
Woburn,  Mossochusetts 
Theto  Irsdustriei,  Inc. 

Thiokol  Chemicol  Corporation 
Brigham  City,  Utoh 
Elkton,  Morylond 
Henry  G.  Thompson  Compony 
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TiHne  Corporotion 

TtmV.«n  Roller  Beoring  Comport/ 

T itonium  Forming,  Inc  . 

Tltonium  Melol  Forming  Compony 
litonium  Metollurgicol,  Inc. 

Titonium  Metolk  Corporotion  oF  Amerlco 
Bellevue,  ^^^osKington 
CIcvelond,  OKio 
Her>derkon,  Nrvodo 
lo«  Angeles,  Coiifornio 
Toronto,  Ohio 
Wett  Coldwell,  New  Jersey 
Titonium  Technology  Corporotlon 
Titonium  West,  Inc. 

Tool  Reseorch  & Engineering  Corporation 
Torrington  Compony 
Torr  Vocuum  Products 
Sam  Tour  & Compony,  Inc. 

J.  J.  Tourek  MonuFoctsrring  Company 
Townsersd  Company 

EiiwoodCity,  Pennsylvonio 
Sonto  Ano,  Coiifornio 
S.  M.  Toy 
Trocoi , Inc . 

Trons  World  Airlines,  Inc. 

Tridoir  Industries 
Trifflemon  Industries,  Inc. 

Tri->Mctols  Compony 
TRW,  Inc. 

Clevelortd,  Ohio 
Doyton,  Ohio 
Horrisburg,  Pennsylvonio 
Minervo,  Ohio 
Redorsdo  Beoch,  Coiifornio 
H.  I.  Tullis  Corrspony,  IrK. 

• TurbcKOSt  Industries,  Irsc. 

* Turco  ProdsKts,  Irsc. 

Tyco  loborotories,  Irsc. 

A.  J.  Ulichny  Mochine  & Tool  Company 
U n id  y rsemi  c s/p  hoen  i H 
Union  Corbide  Corporation 
Clevelorsd,  Ohio 
Indionopolis,  IndSorso 
Kokomo,  Indiono 
New  York,  New  York 
Niogoro  Foils,  New  York 
Ook  Ridge,  Tennessee 
Poducoh,  Kentucky 
South  Chorleston,  Wett  Virginio 
Torrytown,  New  York 
Torsowortdo,  New  York 
United  Aircroft  Corporotion 
Bridgeport,  Connecticut 
Eost  Hartford,  Corsnecticut 
Fornsifsgton,  Connecticut 
Horshom,  Pennsylvonio 
Middletowrs,  Connecticut 
Southington,  Connecticut 
Strotford,  Connecticut 
Sunnyvolc,  Coiifornio 
Trevose,  Pennsylvonio 
Woltirsgford,  Connecticut 
West  Polm  Beoch,  Fiortdo 

• Windsor  Locks,  Connecticut 
United  Aircroft  Products,  Inc. 

United  Air  Lines,  Inc. 

United  Ersgirseen  & Constructors,  Inc. 


United  Nucleot  Corporation 
Etmsford,  New  Y ork 
New  Hoven,  Connecticut 
United  Stoles  Crown  Corporotion 
United  Stotes  Filter  Corporotion 
United  Stotes  Industrial  Chemical  Compony 
United  Stotes  Steel  Corporotion 
Gory,  Ifsdiono 
Monroeville,  Pennsylvonio 
Pittsburgh,  Pennsylvonio 
Son  Francisco,  Coiifornio 
Worcester,  Mossochusetts 
United  Stotes  Steel  Supply 
United  Stotes  Time  Corporotion 
United  States  Welding  Corporation 
Universol  Oil  Products  Compony 
Bontom,  Connecticut 
Des  Pioines,  Illinois 
Universal  Technology  Corporotion 
Universol  Titonium,  Inc. 

USM  Corporation 
Vocco  Industries 
Voc-Hyd  Processing  Corporation 
Voco-Blost  Corporation 
Volley  Bolt  Corporotion 
Volue  Engincerirsg  Company 
Vorrodium-Pocific  Steel  Compony 
Vonguord  Engineering 
Vonguord-Pocific,  Irsc. 

Redsvood  City , Coiifornio 
Santo  Monica,  Coiifornio 
Von  Petty  Monufocturing  Company 
Von  Strooten  Chemical  Comporsy 
Vopor  Corporotion 
Vopor  Blast  Monufocturing  Company 
Vorion  Associotes,  Inc. 

Polo  Afto,  Coiifornio 
Son  Corlos,  California 
Ventron  Corporation 
Vermont  Americon  Corporotiors 
Vickers,  Inc. 

Viking  Forge  & Steel  Compony 
Voi“Shan  Monufocturing  Company 
Vulcon-Cinclnnoti,  Inc. 

Vulcan  Testing  Loborotory 
Woli  Coirnonoy  Corporotion 
Watloce-Murroy  Corporation 
Wallingford  Steel  Compony 
Worner  & Swosey  Compony 
Woshirsgton  Steel  Corporation 
Wotkins-Johnson  Compony 
Wotlow  Electric 
Woukesho  Fourtdry  Compony 
Weber  Metals  & Supply  Compony 
Weiner  Associotes,  Inc. 

Western  Electric  Compony,  Inc. 

Boltimore,  Morylorsd 
Chicogo,  Illinois 
North  Andover,  Mossochusetts 
Princeton,  New  Jersey 
Western  Geor  Corporotion 
Lynwood,  Coiifornio 
South  Gate,  Coiifornio 
Western  Gold  & Plotinum  Compony 
Belmont,  Coiifornio 
Edino,  Minnesoto 
Western  Pneumotic  Tube  Compony 


Westinghouse  Air  Broke  Company 
Westmghouse  Electric  Company 
Annopolis,  Morylond 
Boltimore,  Morylond 
Bloirsville,  Pennsylvonio 
Bloomfield,  New  Jersey 
Cheswick,  Pennsylvonio 
Lester,  Pennsylvonio 
Limo,  Ohio 
Madison,  Pennsylvonio 
Pittsburgh,  Pennsylvonio 
Sunnyvole,  California 
Tempo,  Florida 
West  Mifflin,  Pennsylvonio 
Weston  Hydroulics  Limited 
Whittoker  Corporation 

Culver  City,  Coiifornio 
Detroit,  Michigan 
LoJolto,  Coiifornio 
Son  Diego,  Coiifornio 
West  Concord,  Californio 
Willioms  Research  Corporotion 
Windsor  Monufocturing  Company 
Wintec  Corporotion 
Winters  Foundry  & Mochine  Co.,  Inc. 
Wisconsin  Electric  Power  Compony 
C . Wohlberg 

Alon  Wood  Steel  Company 
Woodword  Governor  Compony 
Worthington  Corporotion 
B.  M.  Wundt 
Wyatt  Industries,  Irsc. 

Wyie  Loborotories 
Wymon-Gordon  Compony 
Horvey,  Illinois 
North  Grofton,  Mossochusetts 
Worcester,  Mossochusetts 
Xerox  Corporation 

Pasodeno,  Coiifornio 
Webster,  New  York 
Xomox  Corporation 
Youngstown  Sheet  & Tube  Compony 
Zirconium  Technicol  Corporotion 


i 
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TECHNICAL  SOCiETieS  AND  ' 


Aerovpoce  Indut^rlci  Associotion 
The  Aiumlnum  Atsoclotion 
Americon  Foundrymen's  Society 
Americon  lion  & Steel  Institute 
Americon  Mochinist 
Americon  Metal  Morket 
Americon  Society  fo<  Metols 
Doyton,  Ohio 
Metols  Pork,  Ohio 

Americon  Society  for  Testing  orsd  Motetiois 
Americon  Society  of  Tool  & Monufocturing  Engineers 
American  Welding  Society 
Aviation  Week 

Chemicol  Engineering  Mogozine 
Copper  Development  Associates,  Inc. 

Engineering  Alloys  Digest,  Inc. 

Engineering  Societies  Librory 
Industiiol  Publishing  Compony 

UNIVERSITIES 


University  of  Arizona 
Arizono  Stote  University 
Auburn  University 
Bottelle  Memoriol  Institute 
Columbus  Loborotories 
Pocific  Northwest  loborotories 
University  of  Bridgeport 
University  of  Colifornio 
Berkeley,  Colifornio 
Livermoie,  Colifornio 
Los  Angeles,  Colifornio 
Colifornio  Institute  of  Technology 
Colifornio  Stote  College  ot  Long  Beoch 
Colifornio  Stote  Polytechnic  College 
Cornegie  Librory  of  Pittsburgh 
Cornegie-Mellon  University 
Ccse*Western  Reserve  University 
Cost  Metols  Research  Institute 
University  of  Cincinrsoti 
Colrvodo  Stote  University 
Columbio  University 
University  of  Connecticut 
Cornell  University 
University  of  Doyton 
University  of  Delowore 
University  of  Denver 
Denver  Reseorch  Institute 
University  of  Detroit 
Dresei  Institute  of  Techrsology 
Duke  University 
University  of  Florida 
Fiorido  Technicologicol  University 
University  of  South  Fiorido 
The  Fionklin  Institute  Research  Loborotories 
Fullerton  Junior  College 
Georgio  Institute  of  Technology 
Groduoie  Institute  of  Technology 


Industry  W'eek 

International  Copper  Research  Associotion 

Internotionol  Leod  Zinc  Reseorc h Orgonizotion 

Light  Metol  Age 

Mochinery  Magazine 

The  Mognesium  Associotion 

Materials  Engineering 

The  Metol  Properties  Council 

Metolworking  Mogozine 

Notlonol  Associotion  ol  Secorsdory  Moteriol  Industries,  Inc. 
Northwest  Technical  Irsdustries,  Inc. 

Penlon  Publishing  Company 
Product  Engineering 
Science  Informotion  Exchonge 
Tooling  & Production  Mogozine 
Trends  Publishing,  Inc. 

Welding  Design  & Fobricotion  Mogozine 


AND  RESEARCH  INSTITUTES 


Illinois  Institute  of  Technology 
IIT  Reseorch  Irutitute 
University  of  lUirsois 
Chicogo,  Illinois 
Urbono,  Illinois 
Irsdiono  University 
irsdustriol  Fosteners  Institute 
Irutitute  for  Composite  Moleriols,  Inc. 
Investment  Costing  Institute 
lowo  Stote  University 
The  Johns  Hopkins  University 
University  of  Kansas 
Konsos  University 
University  of  Kentucky 
Lorror  Stote  College  of  Technology 
Lehigh  University 

Los  Angeles  Trode  Technical  College 
Lowell  Technical  Irutitute 
Mossochusetts  Institute  of  Techr>ology 
University  of  Morylor>d 
Memphis  Stote  University 
University  of  Michigan 
Ann  ArE»or,  Michigon 
Deorborn,  Michigori 
Michigon  Stote  University 
Michigon  Technology  University 
Mitwoukee  School  of  Engineering 
University  of  Minnesoto 
Mississippi  Stote  University 
University  of  Missouri 
Montono  College  of  Minerol  Sci  & Tech 
University  of  Nebrosko 
Nevodo  Southern  University 
University  of  New  Mexico 
New  Mexico  Inst  of  Mining  & Technology 
New  Mexico  Stote  Ursiversity 
City  College  of  New  York 


Stote  University  of  New  York 
New  York  University 
North  Cofolino  Stote  University 
Northeostern  University 
Norwich  University 
The  Ohio  State  University 
University  of  Oklohomo 
Oregon  State  University 
Pennsylvonio  Stote  University 
University  of  Pennsylvonio 
University  of  Pittsburgh 
Purdue  University 
Rensseloer  Polytechnic  Institute 
Rice  Uniyfenity 
Santo  Borboro  Reseorch  Center 
Seottle,  University 
University  of  South  Carolina 
Southern  Research  Institute 
Southwest  Research  Institute 
Stonford  Research  Institute 
Stanford  University 
Stevens  Institute  of  Technology 
Syrocuse  University 

Syrocuse  University  Reseorch  Corporotion 

University  of  Tennessee 

University  of  Texas  ot  Austin 

University  of  Toledo 

Tulone  University 

University  of  Utah 

University  of  Virginio 

University  of  Woshington 

Wentworth  Irutitute 

West  Virginia  University 

University  of  Wisconsin 


FOREIGN 


Austrolion  Embossy 
British  Embossy 


Conodion  Defence  Research  Stoff 
French  Embassy 
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APPENDIX  G 


BATTELIE  PERSONNEL  ASSIGNED  TO  DMiq 
(October),  1970  to  July  31,  1971) 


DMIC  Coofdlnotion  Office 


Director 

West  Coost  Representative 
Monoger,  TecKnicol  Inquiries 
Monoger,  TecKnicol  Publicotions 

Consul  ton  ts 

DMIC  TecKni 


Monoger 

Assoc iote  Monoger 
Infoi rrKJtion  Specialists 


H . Dono  Moron 
E.  W.  Cowthorne 
R.  W.  Endebroclc 
K.  R.  Honby 

R.  J.  Runck,  W.  F.  Si  mmons,  D.  J.  MoykutK 
J.  E.  Compbell 

I Files 


S . A . Rubin 
R . T . NieKoff 

K.  B,  Barnes,  V.  D.  Barth,  A.  R.  Glenn 


Biology,  Environment,  ond  Chemistry 
C.  J.  Lyons,  Monoger 

Environmentol  ond  Moteriols  Chorocterizotion 

W.  M,  Henry,  Chief 

D.  L.  Chose,  Service  Supervisor 


lubricotion  Mechonics 

R.  L-  Jentgen,  Chief 
W,  A.  Gloeser,  Fellow 

Nucieor  S/stems 


W.  A.  Corbiener,  Chief 
E,  M.  Simons,  Fellow 


Enqineerinq  Systems 
G.  M.  McClure,  Monoger 

Structurol  Moteriols 


H.  Mindlin,  Chief 

O.  L.  Dee!,  Senior  Technologist 

C.  E,  Feddersen,  Reseorch  Engineer 

V*.  S.  Hyler,  Senior  Advisor  (Mil-Hdbk-5) 


Moteriols  Processing  ond  Fobricotion 
S.  J.  Popiocki,  Manager 
F.  W.  Boulger,  Senior  Advisor 


Moteriols  Prgc^sin^ 

Explosive  Fobricotion  or>d  Composites 

H.  D.  Honet,  Chief 

M.  J.  Ryon,  Chief 

A.  N.  Ashurst,  Reieorch  Engineer 

J.  N.  Fleck,  Associate  Chief 

J.  F.  Jo/ce,  Reteorch  Melollurgicol  Engineer 
H.  O.  Mclntire,  Asiociofe  Chief 

V.  D.  Linse,  Associofe  Chief 

G-2 


Moleriols  Processmo  ond  Fobficotion  (continued) 


Joining  Technolpg 


Metolworkinc 


R,  E,  Moruoe,  Chief 

R.  M,  Evons,  Associate  CKief 

D.  Houser,  Senior  Metollurgicol  Engineer 

D.  G.  Howden,  Associote  Chief 

J.  E.  Mortlond,  Senior  Writer 

H.  E.  Pottee,  Senior  Electrical  Engineer 


R.  J.  Piorentino,  Chief 

T.  G.  Byrcr,  Associote  Chief 

H.  J.  Henning,  Associate  Chief 

G.  F.  Meyer,  Reseorch  Metolturgicol  Engineer 

C.  T.  Olofson,  Senior  Metollurgist 

A.  A.  Popoff,  Reseorch  Metallurgicol  Engineer 


Quolity  A ssuronce 


Electrochemicol  Engineering  Technolc 


M.  D.  Randoll,  Chief 

R.  P.  Meister,  Associate  Chief 

H.  W.  Mishler,  Service  Engineer 


W,  H.  Sofranek,  Chief 

J.  A.  Gurklfs,  Senior  Chemical  Engineer 


Physics  ond  Metallurgy 
W.  H.  Goldthwaite,  Manager 
A.  M.  Ho/f,  Senior  Advisor 


Nonferrous  Metollurc 


Primofy  Ooerotions 


H.  R.  Ogden,  Chief 

B.  C.  Alien,  Senior  Metollurgist 
E.  S.  Bartlett,  Senior  Metollurgist 
D.  C.  Drennen,  Senior  Physicist 

J.  B.  Hollowetl,  Senior  Metallurgist 

C.  M.  Jockson,  Associote  Chief 

D.  B.  Rooch,  Advisor 

D.  N.  Willioms,  Associote  Chief 
R.  A.  Wood,  Senior  Metallurgist 

Structure  of  Metols 

J.  L.  McColf,  Chief 

D.  W.  Johnson,  Metallurgicol  Engineer 


T.  M.  Barnes,  Chief 
J.  J.  Vorgo,  Advisor 

Ferrous  Metollurgy 

A . R.  Elsea,  Chief 

E.  E,  Fletcher,  Associote  Chief 

T.  P.  Groeneveld,  Reseorch  Metollurgicol  Engineer 

PeforiTHation  ond  Frocture  Reseorch 

G.  T . Hohn,  Chief 

R,  E.  Morrngef,  Fellow 

C.  W.  Marschoil,  Associate  Chief 
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APPENDIX  H 


WORK  STATEMENT  AND  SCOPE  OF  THE  DEFENSE  METALS  INFORMATION  CENTER 


TKe  Defense  Metols  Informotion  Center  is  on  outgrowth  of  the  Titoniom  Metallurgicol  Loborotory  which  wos 
estobllshed  ot  Bottelle  by  the  Deportment  of  Defense  in  Jonuory,  1935.  The  present  progrom,  with  its  exporsded 
scope,  wos  initiqled  in  Moy  1958,  under  Supplemento)  Agreement  No.  5 to  Controct  No.  AF  18(600)- 1375. 

That  ogreement  was  superseded  by  Contract  No.  AF  33(6l6)-7747,  continuing  DMIC  through  December  31,  1963. 
Controct  No.  AF  33(615)-1121  provided  for  support  of  DMIC  to  November  15,  1965.  The  progrom  wos  then  con- 
tinued under  Controct  No.  AF  33{615)-3408  through  November  1967,  or*d  by  Controct  F33615-68-C-I325 
through  November  l4,  1968.  Contract  No.  F33615-69-C-1343  provided  for  support  of  the  operotlons  through 
November  15,  1969.  The  present  controct.  No.  F33615-71-C-1067  provided  support  through  the  present 
period  to  July  31,  1971. 

The  purpose  of  DMIC  is  to  provide  specialized  informotion  services,  including  answers  to  inquiries,  stote-of-the- 
ort  reports,  critical  reviews,  ond  related  technical  informotion  ar>d  assistonce  to  DoD  ogencies  ond  defense  con- 
troctors  in  the  ODDRE -sponsored  materials  program.  • 

The  controctuoi  work  statement  of  DMIC  is  os  follows: 

(1)  "The  contractor  will  provide  technical  information  service  ir\  the  following  manner: 

(a)  **As  requested  by  the  AFML  project  engineer  provide  technicol  information  services  on 
materials  os  moy  be  mutually  ogreed  upon  between  the  controctor  and  the  project 
engineer  or  hts  designee 

(b)  "Assist  the  Government  agencies  ond  their  controctors  in  developing  data  required  for 
proporotion  of  specifications  for  moteriols 

(c)  "Collect,  evoluote,  and  disseminate  ovoiloble  informotion  on  the  current  stotus  of 
materials  research  or>d  development 

(d)  "Provide  technicol  consulting  services  on  moteTiols  utilizotlon  problems 

(e)  "Provide  ossistonce  orKl  odvice  to  ODDRE  in  its  opproisol  of  the  Department  of  Defense 
research  ond  development  progrom  on  moteriols  and  moke  recommendations  with  respect 
to  the  progrom. 

(2)  "The  controctor  will  receive  odministrotivc  ar>d  technical  guidance  from  the  AFML  project  engineer 
ot  Wright-Potterson  AFB.  However,  work  requirements  con  be  received  from  ODDRE,  since  this  is 
o DoD  information  Center.  As  heretofore,  progrom  and  policy  direction  will  come  from  ODDRE. 

In  oddition,  technical  inquiries  will  be  occepted  from  other  Government  ogencies  ond  the  defense 
irsdustry  os  port  of  the  normol  workload  of  the  Center. 

"The  scope  of  DMIC  irscludes  those  metols  ond  reloted  protective  moteriols  which  ore  of  interest  in 
promoting  the  defense  effort,  or>d  ore  included  in  the  following  generol  definitions  of  rr*etols  oreos 

(a)  "Titanium  ond  titonium-bose  oiloys 

(b)  "All  nonnucleor  opplicotions  of  beryllium  and  bery llium-bose  oiloys 

(c)  "High-4trength  steels 

(d)  "High-strength  oluminum  oiloys 

(•)  "High-strength  alloys  for  elevoted-temperoture  service  (primorily  nickel-  orsd  cobolt-bose  alloys) 

(f)  "Refroctory  metals 

(g)  "Limited  octivity  in  some  of  the  refroctory  ond  lightweight  metols  such  os  rhenium,  vonodium, 
ptotinum^woup  metols,  ond  mognesium  that  moy  become  of  interest  os  structural  materials  in 
miuilei  or«d  oircroft 

(h)  "Limited  octivity  on  metols  for  new  applications  such  os  ipoce  power  systems,  spoce  vehicles,  ond 

OBSocioted  electronic  systene 

(i)  "Cootingi  to  improve  corrosion  ond  oHidotion  resistonce  of  these  materials  in  military  service 
(i)  "Other  moteriols  muhiolly  ogreed  upon  by  the  contractor  orsd  the  Government. 
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This  document  has  been  approved  for  publir 

: release  and  sale;  its  distribution  is  unlimited. 

11  SUPPLEMENTAPT  NOTES 

12.  SPONSORING  MILITARY  ACTIVITY 

Air  Force  Materials  Laboratory 
Materials  InforrrKJtion  Branch 
Wright-Potterson  Air  Force  Bose.  Ohio  45433 

The  following  report  summarizes  the  activities  of  the  fourteenth  annual  period  of  the  Defense 
Metals  Information  Center  (DMIC),  the  seventeenth  year  of  operations  including  the  predecessor 
Titanium  Metallurgical  Laboratory,  established  at  Battelle  in  January  1955.  Because  the  DMIC 
contract  in  this  instonce  initiated  on  September  16,  1970,  this  report  covers  the  remaining 
N^eriod  of  FY71  and  July  1971,  10-1/2  months,  rather  than  the  usual  12  months. 

DMIC  continued  in  its  objective  of  providing  to  industry  and  Government  timely,  authoritative 
information  services  on  a variety  of  advanced  metals  and  related  processes.  These  services  in- 
cluded response  to  technical  inquiries,  issuance  af  regular  newsletters,  summarizing  recent 
developments,  and  publication  of  a series  of  technical  reports,  memoranda,  and  notes  and  other 
literature.  Reductions  in  the  level  of  funding  combined  with  increases  in  operating  costs  were 
reflected  in  a general  decrease  in  output  during  the  fiscal  period. 

During  the  contract  period  reported  herein,  DMIC  continued  its  conversion  to  computerized 
storage  and  retrieval  of  technical  inforrrotion . First  steps  were  taken  in  the  introduction  of 
charges  for  DMIC  services,  including  the  sale  of  publications  to  the  generol  public.  A voriefy 
of  special  studies  were  ursdertoken  for  ODDRE,  the  Deportment  of  Commerce,  the  Air  Force, 
ond  The  Technical  Cooperation  Program, fff€f)r. 
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